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GILL'S 
TECHNOLOGICAL REPOSITORY. 



I. — On the French Manufacture of Enamelled Watch 

Dials*. 

Thbsb are formed of thin plates of copper^ on both sides 
of which the enamel is applied, and afterwards the hours, 
minutes, Sao., are painted upon them, also in enamel. The 
foUowing is the process employed. After having prepare4 
a thin plate of copper, of a convenient size, they form it 
to shape with a hammer, the face of which is slightly 
rounded, supporting it at the same time upon a block of 
wood made a little concave upon its surface ; the plate is 
thus easily made into form. A hole is made in its centre, 
which is afterwards enlarged with a round taper broach, 
to the size of the hole in tl;ie watch-plate ; but we must 
take care to insert the broach on the concave side of th^ 
dial, in order that it may form a bur, or border around the 
hole above, which serves to retain the enamel in its place. 
We place the dial upon the watch-plate, and pass the 
broach through the holes in them both at once, in order 
to form the hole at right-angles with the plate, holding it 
firm with plyers ; and we likewise pierce through the dial 
the holes for the studs, which holes are also previously 
formed in the watch-plate ; we likewise make the hole; fdr 
the watch-key to enter; and we form a border around this 
hole in a similar manner to that around the central hole^ 
and for the same purpose, of retaining the enamel around 
the hole. 

We next fit on the feet or studs of the dial: in order to 
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this, we take copper, drawn into wire of a proper size, 
and with a file form a pivot at the end of it, in size agree- 
ing with the hole pierced through the watch-plate, and 
we rivet it by strokes with a hammer, and then cut it to a 
length sufficient to allow the dial to be placed at the dis- 
tance of a line or more from the watch-plate. We then 
adjust the other feet in a similar manner, and lastly solder 
them with hard solder* We cut, with small shears, the 
dial around the watch-plate, laid underneath it in such a 
manner as to leave a small portion projecting beyond the 
watch-plate, and, with a round burnisher, raise a small 
border around the edge of the dial, on its convex side, in 
order to retain the enamel in its bounds. This done, we 
clean the plate from oxide, by leaving it in water slightly 
acidulated with nitric acid, until the copper is become 
bright all over. It must then be rubbed with a wire 
scratch^brush and water. This last operation disposes the 
pores in the copper to receive the enamel, and to retain it 
firmly after its fusion. 

The enamel used for watch'-dials is very white ; and it 
is sold in the form of small loaves. In order to use it, 
these loaves are broken into morsels, and are then pounded 
in a mortar of hardened and tempered steel, but not so 
much as to reduce it into powder ; it is sufficient to reduce 
it to the size of grains of sand, and as nearly as possible 
6f an equal size. These are afterwards washed in a vessel 
of glass, with pure water, and stirred with a spatula, until 
the whole forms one white mixture; it is then left to 
liettle, and the water is decanted. It is then repeatedly 
washed in several waters, until it becomes perfectly clean ; 
they preserve those parts of the enamel which subside 
from the washing waters, in order to employ them for the 
eaunter-enamel, of which we shall speak presently. 

When the enamel has been well washed, it is suffered 
to remain in the glass vessel, and they pour over it nitiie 
acid, until it covers it to a trifling depth. They stir it 
from time to time with a glass spatula, and suffer the acid 
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to act i^Km it for twelve hours. This operation is itk- 
tended to remoye any metallic parts from the enamel 
which may have been detached from the mortar during the 
action of grinding, and which would discolour the enamel 
on fusing it. 

At the end of the twelve hours the nitric acid is poured 
oQV smd the enamel is washed with common water, until it 
no longer contains any acid: lastly, it is covered with purQ 
water, and preserved in that state for use. 

They not only enamel the dials on their convex side,, 
or that on which is to be painted in enamel the hours, &c. ; 
but they likewise enamel the concave side, which they 
term counter-enamelling. The counter-enamel is neces- 
sary, to prevent the enamel on the face of the dial, when 
fused, aided by the action of the heat, from changing the^ 
curvatdre given to it. In order to avoid this inconveni- 
ence, both sides are covered with enamel, and fused at 
t]ie same time. 

They commence with the counter-enamel, and employ 
for this purpose the residue of the washings, as above* 
mentioned ; they place the dial-plate upon the broach, 
vrhicb is introduced into the hole in its centre, the concavQ 
side being uppermost. Then, after pouring off the water 
which flpated above the counter-enamel deposited at the 
bottom of. the vessel, they take it up with a steel spatula, 
and spread it equally all over the concave surface pf th^ 
intended dial, so that it may cover all the copper. They 
then remoye the broach, and apply a piece of fine linen to 
the enamel, which attracts and takes up the water in it. 
Without taking this precaution, on tur^iing the dial, the 
counterrenamel would fall ofiV 

To place the enamel on the convex surface of the dial, ^ 
they replace the broach in the central hole, and cl^rge the 
i^pei: face of it with ap equal layer of pure enamel, taking 
care that it well covers, the borders of the dial, and, the 
holes-in it, so that the heat may not burn them. In order 
to remove the water which is contained in the /anamel, 

b2 
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they place a linen cloth on the border of fhe dial; the 
linen attracts the humidity, and thus all the parts of the 
enamel are well arranged, and contained in the least pos- 
sible space; they then strike with the handle of the broach 
slight blows, in order to level anew the enamel, and then 
again extract the water as before. This operation the 
enamellers term beating the enamel. Upon this being 
well performed, the beauty, and the polish, or glossiness 
of the dial depends ; so that the enamel, when fused, may 
not contain ady cavities beneath its surface, but be per- 
fectly united. In order to be certain that no water remains 
in the enamel, it is sufifered to dry upon an iron plate, 
pierced full of holes, with three of its edges turned up, 
and laid upon live coals. 

These preliminaries being fulfilled, the dial is placed in 
a reverberatory furnace, under a muffle, but it is very 
slowly introduced, in order to heat it gradually. It is suf- 
fered to remain at rest in the furnace, until the enamel is 
seen to commence entering into fusion ; it is then gently 
turned round upon the iron plate, and again left at rest, in 
order that the heat, if unequal, may strike equally at one 
time or another upon all parts of the dial. When the 
enamel is melted, which is easily known by the polish upon 
its surface, it is withdrawn from the fire with care, and 
sufiered to remain at the mouth of the furnace^ in order 
that the enamel may lose its heat by insensible degrees ; 
otherwise, in paissing from a high temperature into a cold 
atmosphere, the enamel would crack and fly off. 

After having thus passed the dial through a first fire, it 
is again placed in a weak nitric acid, and afterwards 
washed perfectly. The counter-enamel is then applied to 
those parts which remain uncovered, and a second layer 
^ enamel, as white and pure as the first, is laid upon the 
face of the dial, with the same precautions as before. It 
is then again placed in the fire ; and the operation is even 
repeated a third time, to give the surface of the disd its 
greatest beauty of polish. 



Oil Frmch Enamelled Watch Dials. 5 

If it should happen that the enamel contains any air-bub-' 
bles or blisters, these must be opened with the point of a 
graver, be filled with fine enamel, and the dial be again 
passed through the furnace ; and this operation must be 
repeated until its surface is become uniformly polished- 

The dial is now ready for painting. The hours, &c., are 
painted in a soft black enamel prepared on purpose, and 
which is called noir d'ecaille. This is ground very fine ifi 
an agate mortar, with a pestle formed of the same sub- 
stance, and mixed with oil of spike lavender. It must be 
reduced to an impalpable powder ; a day and a half ia 
scarcely sufficient to grind a groe of it. We dilute this 
black for painting, with more oil of spike, and employ it 
to paint the hours, the divisions for the minutes, &c. 

We would recommend that a mark be made on the edge 
of the dial, to indicate the place of number twelve, with a 
file. The dial is then to be divided upon a platform, and 
the divisions be slightly traced from its centre with a black 
lead pencil, by the help of a division plate and its index ; 
but previously, and with compasses, one point of which is 
furnished with a cone, and the other carries a port-crayon 
with a black lead pencil in it, we must trace the circular 
lines which contain within them the divisions of the hours^ 
minutes, &c. When the painting is become perfectly dry, 
the dial must be fired for the last time in the manner above 
described, and with the same precautions. > 



II* — On the Arts of Painting, and Working in Enamel** 

WITH A PLATE. 

In our last number we gave a description of the manner 
of preparing enamel colours. We have given in the pre- 
ceding article the French manner of making enamelled 
watch-dials ; and we shall divide the remaining methods 
of employing them into three distinct branches, viz; the 
art of painting in enamel, the method of using the clear 
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and transparent enamels, and the method of working 
c;namel by the flame, of the lamp* 

. 1. On the Art of Painting in Enamel. — We shall not 
attempt to give the history of the art of painting in enamel, 
as it may be fomid in several works treating on this sub-* 
j^t. The art of enamelling upon earthenware is very 
ancient, but this is not the case with the method of paint* 
ifig in enamel upon metal, which cannot be traced beyond 
the reign of Francis the First, 

. Enamelling is performed either upon gold or copper* 
Some authors have indeed pretended, that there are 
painters of enamel upon silver, but we much doubt it* 
From the many attempts which we have ouriielves made, 
we are convinced of the great difficulties which attend the 
practice. The silver is subject to swell, and cause blisters 
in the enamel, and thus form eyes, or boles in it. All our 
enamel painters employ gold and copper. 

The goldsmiths prepare the plates for the painters in 
enamel. Their width and breadth vary according to the 
uses to which they are destined. The gold ought to be of 
twenty-two carats fine, or rather more ; but if too fine it 
has not a proper consistence ; and if not fine enough, it is 
liable to melt. They make an alloy, one-half of which 
they say is white, and the other half red ; properly speak- 
ini^, it is composed of one half silver, and one-half copper; 
the enamel which covers the metal is thus less liable to 
become tinged of a green colour, than when the alloy is 
made with copper alone. 

. The workman forms around the edges of the plate a 
small ridge, or border. This ridge or border serves to 
retain the enamel, and prevent it from falling off, in ap« 
plying it, by means of a spatula. The height of the border 
must agree . with the intended thickness of the coat of 
enamel ; but as this varies according to the nature of the 
wo][k, so must the height of the border correspond there* 
wit^« We must however here remark, that when the 
plate is not intended to bear a qoumtc^r-emamel, or a coat 
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c€ enamel applied tai^ back, it milst be less charged or 
loaded witb enamel; as the enamel, when in the fire, draws 
the gold towards itself, and causes the plate to become 
conVex. • 

When the enamel is not intended to cover the wlldle 
surface of the plate, it is necessary to form a lodgment for 
it. With this intent, the outlines of the design must first 
be drawn upon the plate with a black lead pencil, and then 
be traced with a graver. The spaces' inclosed within th«» 
outlines of the design must then be deepened by proper 
tools, eqtial to the height which would have been given by 
the ridge or border, had the plate been intended to have 
been emmelled ^11 over. This deepening is effected with 
a flat graver; and to have it everywhere of an equal 
depth, requires a care, which must not be neglected. If 
we leave any eminences or raised parts, the enamel falls 
away, and becomes too thin over those places, and the 
green colour appears through it. The bottom of the 
lodgments for the enamel must have slight hatchings or 
teeth formed upon it, crossing in all directions; some 
persons effect these with rifflers, made with the ends of 
files, broken square across. These hatchings or teeth af- 
ford a hold to the enamel, which, without this precaution, 
would separate from the plate. * 

After this operation, the plate must be thoroughly 
cleaned from all greasiness, by boiling it in a strong alca- 
line ley ; it must then be washed with water acidulated by 
a little vinegar, and lastly in pure water. 

The plate, thus prepared, is next to be covered with a 
eoat of white enamel laid upon it wetted with water, much 
in the same manner as in the enamelling of watch-dials*, 
only here there are no holes made through the plates ; 
nevertheless, there is a little address necessary to be ^n-^ 
ployed in bringing the enamel into contact with the ridges 
or borders ; and for this purpose also a particular kind of 
iloug^ are employed, which are termed risleve-mou^tache, 

* See the precediRg article. 
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and are shown in plate I. fig. 2. The enamel is spread 
with a spatula, the figure of which is shown in plan at a, 
in fig. 3, and sideways at 5* To keep the enamel in its 
due bounds, we strike the edges or borders of the plate 
with the spatula* 

When ihe enamel is nearly dry» the plate is laid upon 
a piece of sheet iron, pierced with small holes, shown in 
fig. 2, and placed upon hot ashes, where it remains until it 
no longer gives off any vapour; and indeed it may remain 
there until the moment when it is to be put into the fire 
in the furnace, as if it were suffered to become cold it 
must again be heated by degrees, previous to placing it in 
the furnace, as otherwise it would cause the enamel to 
crackle or fly off the plate. 

Having thus shown the manner of placing the plate, 
covered with loose enamel, in the furnace, it becomes ne- 
cessary to make known the construction of this furnace, 
which is distinguished in chemical laboratories by the 
name of the assay-furnace without a grate. 

This furnace is square; fig. 4 is a front elevation of it. 
It is formed in two parts, the lower part. A, is the body of 
the furnace, and the upper part, B, its head ; and which 
fits upon the lower part, as shown in fig. 5, which repre- 
sents those two parts as separated. This furnace is formed 
of a proper refractory earthenware, or material, and the 
scale below it gives its proportions. 

The head has an opening or door in it, which is to be 
closed or shut, witb a stopper m, also formed of earthen- 
ware, in order to give activity to the combustion. This 
door is to be opened, in order to introduce the charcoal 
during the operation. 

The furnace has also another door, D, which descends to 
the projecting plate E, which is termed mentonniere, and 
which is seen projecting at B, in fig. 5. This plate is sup- 
ported upon and strengthened by the two brackets F P, 
the whole being formed in baked clay. The height of this 
door is lessened by a kind of brick of baked earth g, which 
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not only covers the whole of the ptoj^ting plate E, biit 
also enters the opening in the door d, of which it fills the 
width, and slides upon the'floor of the fnmace ; this part 
is termed the hearth of the famace» and the use of it will 
be shown presently ; it can be removed and replaced at 
pleasure, by means of a kind of handle formed upon its 
front. 

The form of the hearth is shown at fig. 8» which is a 
plan of it. 

We perceive below the projecting plate E a square hole 
H» which serves two purposes ; first, for the introduction 
of the air necessary to support combustion ; and secondly^ 
to remove the ashes, which must not be suflered to accu- 
mulate. There are similar holes also made on each lateral 
face of the furnace, as is seen at H H H, in the plan, fig. 7. 

At the height of and on a leyel with the projecting plate 
B, within the furnace, is placed a plate of baked earth, 
pierced with several holes, of five or six lines in diameter, 
to admit the air necessary for the combustion. This sub- 
stitute for the grate is Bhown in plan, at fig. 7. 

Figs. 8, 9, and 10 represent, in three diflerent posi-* 
tions, the muffle, the use of which we shall show presently. 
Fig. 8 is an elevation of its interior, fig. 9 an external 
side view of it, and fig. 10 an elevation of its front end. 
We see, in fig. 5, the muffle placed in the furnace; it 
rests upon two bars of iron, or still better of baked earth; 
which are supported upon brackets, made upon the lateral 
walls of the furnace. The muffle is also made of baked 
earth, and should be as thin as possible. 

The whole being properly constructed, we may proceed 
to charge the furnace : we first take charcoal, either made 
of the branches of beech, or in want of that of oak of 
about an inch in diameter, and each cut to the length of 
the furnace, and lay it near its mouth ; we chuse those 
branches which are the straightest in preference, in order 
that: there may be less instertices between them. We 
arrange theise one alongside the other upon the perforated 
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plate serving for tbe grata of the furnace, so that they 
teach ; we then place oyer them in a similar manner another 
layer, andagain a third, so that each piece of charcoal in 
&d third layer ik borne npon tvro of tbe seeond i and each 
one of th0 second npon two of the first layer. One end 
df each piece touches the back of the furnace, and its 
other end corresponds to the mouth of it. We adopt this 
disposition, in order that if one of the coals is consumed too 
quickly, it may be substituted by another. 

This done, we next place the muffle on the beds of 
dharcoal, with its opening towards the month of the fur^ 
nace, and as close to the mouth as possible* And we aLso 
place it with its upper surface exactly on a level with tbe 
interior surface of the mouth. 

• We likewise line the sides and back of the muffle with 
die same kind of charcoal. Those pieces on the sides are 
arranged in the same manner as those of the three layers, 
and we place across others, which are laid at the back of 
the muffle. Both of them are raised to the height of the 
muffle, and then we again arrange them longitudinally, and 
parallel to those of the former beds. We place one layer 
above the muffle. 

When this last layer is made, we take small charcoal of 
the same kind, and spread it over the top of the other 
deals, to the height of four inches. We then cover the 
fnrnace with its bead ; and we spread over the bottom of 
tbe muffle four or five pieces of charcoal, so as partly to 
fill up the inside of the muffle; lastly, we throw in, at the 
mouth of the furnace, the lighted charcoal, which is intended 
to kindle that we have before charged the furnace with. 
Having then finished the filling of the muffle with more 
ohsu*«oal, we shut the door of the furnace, and leave it te 
become well heated. When wa are obliged to revive the 
Sate, we blow into tbe muffle with bellqws. 

When the colour pf the muffle appears of a high red, it 
]g time to place the piece to be enamelled in the fire ; for 
this purpose it is necessary to .clear the bottom of the 
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tnuffle from the charcoal in it, and to throw it into the 
furnace through the hole in its head. We then take up 
the pierced iron plate, with the piece to be enam^ed lying 
(Upon it, .by means of the tongs, fig 2, and pl&oe it within 
:the muffle as far back as possible. But if it has become 
<xM, it must not be put immediately into the muffle, but 
together with the pierced iron plate be laid before the 
muffle to heat it, and be carried by degrees to the bottom 
.or farther end. After this, the mouth of the muffle must 
be partly closed by two pieces of charcoal <mty, in Order 
that we may see between them what passes in the muffle. 
'We then conduct the operation of firing the piece, in the 
manner already described in the preceding article on mak* 
ing enamelled watch^dials. 

The plate covered with enamel, however white, Will yet 
require to be ground smooth, especially if it be a flat one. 
For this purpose we employ the grit-stone, used by shoe- 
makers in sharpening their cutting knives, shown at fig. 14, 
and wet it with water ; and we rub it all over the surface 
«f the enathel, together with -a little finely powdered or 
•sifted sand produced from freestone. When all the un- 
dulations with which it was covered are effaced, we obK- 
ierate the marks of the sand with water and the stone 
aloine. This done, we wash and brush it well with plenty 
•of water. We then repair any defects in its surface, such 
.as holes, bUsters, &o., in a similar manner to that des- 
cribed in the preceding article, and we shail then obtain a 
plate with its surface perfectly plain and equal ; it is now 
fit for painting upon. 

Formerly this process was attended with the greatest 
difficulties; but now, since chemistry has made such pro- 
gress, it is easy to make the enamel colours exceedingly 
Kolid, and so that they shall all fuse at the same degree of 
•lamperature ; so that painting in enamel is not attended 
with greater difficujtiejs than oil-painting: it is sufficient to 
be well acquainted with the nature of the colours, their 
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preparation, and the effedt which each produces when 
passed through the fire. 

The enamel painter prepares his colours by grinding 
^them in an agate mortar, such as is shown in fig 12, with 
an agate pestle, shown in fig. 13. They are ground with 
the purest essential oil of lavender, which has been pre- 
viously rendered fat. They are next ground upon a 
small slab of rock-crystal or agate, with a muUer of either 
of those materials, until they become as smooth as though 
oil alone was ground. They are then to be be placed on 
a palette, as if for miniature painting. 

The manner of rendering the oil of lavender /a/ is very 
.simple ; it 4s put into a glass vessel with a broad bottom, 
to the depth of an inch, covered with a piece of gauze, and 
then exposed to the sun-shine, until on inclining the vessel 
\t is found to have lost its fluidity, and has become of the 
thickness of olive oil. The time necessary to render it 
fat is more or less long according to the season. 

The painter should always have on one side of him a stove, 
with a soft and moderate fire of wood ashes in it. Whilst at 
work, he must expose his piece, laid upon a perforated iron 
.plate, from time to time to the heat, and let it dry. 

When the painting is finished, it is placed in the fire in 
the muffle furnace before described, filled with fuel in a 
similar manner, and treated with the same, precautions. 
It must be withdrawn the instant the painting is fused, 
which is known by the polish acquired all over the surface 
of the picture. Before, however, it is finally removed, it 
must be suffered to cool by slow degrees. 

After this first burning, the artist repairs what the 
fire has injured ; he employs the same processes already 
described, and passes the piece through a second fire. He 
is obliged, in fact, to give it even five firings, but he need 
not exceed this number imless his colours are refractory. 
The same processes are likewise employed in painting upon 
porcelain, stone-ware, &c. 
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2. On the Art of using clear and transpdrmt EndmeL 
— Gold is the only metal which can be employed with ad- 
vantage in the use of this enamel. We commence by 
tracing the outlines of the design upon the plate; then re-' 
moving the surface to a proper depth with a flat graver, 
and other proper tools; we give to the bottoms of the 
lodgments a burnished polish*, without doing which we 
should see through the enamel the coarse marks of the 
tools. After this operation, we paint in enamel colours/ 
in bass relief, on the bottoms of the recesses, all the figures 
in such a manner that their highest point of elevation 
shall; nevertheless, be lower than around the borders of 
the recesses. The reason of this is evident, because on 
the dififerent distances from the bottoms of the recesses 
to the surface of the plate depend the lights and shades 
produced by the various thicknesses of the enamel. A 
skilful painter will soon perceive the necessity of grouping 
his figures according to the nature of the work he is em- 
ployed upon. 

When the painting is dry, the transparent enamel must 
be placed in the recesses, in the same way we have before 
described in laying on the white enamel ; but the coloured 
enamels 'must not be ground too fine, but only reduced 
into grains, so las to appear gravelly under the touch of the 
fingers. The larger we can employ them, the more beau- 
tiful are their colours. 

We must pass the plate through the furnace with the 
same precautions we have before indicated in employing 
white enamel. Two firings are generally sufficient. We 
also smoothen the surface of the enamel with a whetstone, 
when this operation becomes necessary. 

3. On the Art of working Enamel by the Lamp.-^ 
The art of working enamel by the lamp is one of the most 
agreeable and amusing that we know of. It has only one 
object, which is, to execute works in enamel by means of 

* In this countnr, these are frequently ornamented by «figtne-/wrmii5'.— - 
EoiTom. 
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the flame ^of the lamp speedily, and in a more or le^s per- 
fect inJEUinery according to the greater 6r lesser skill in 
worlung the enamel, and a knowledge more or less perfect 
ia the art of modelling* To excel in this kind of work, we 
must possess a knowledge of design, and mnst practise for 
a long time ilie niodelUng of all kinds of objects and figures. 

To work with the lamp, we must first procure an assort- 
ment of tubes and rods of glass and of enamel, of all sizes. 
and colours* 

We shall also want an enameller's table, svch as is re* 
presented in fig* 16, and upon around which may be placed: 
sev^eral lainps: and workmen ; and underneath which are 
posited the large double bellows D, which one of the work-* 
men actuates with his foot, in order to revive and extend 
tl^ flames of the lamps, which, being lengthened by means 
of the blast, and contracted into an exceedingly narrow 
point relatively to that which tbey ordinarily occupy, thus: 
acquire a heat and vivacity inconceivable. 

Below the table, and in its thickness, are made grooves, 
which are covered with parchm.ent, atid serve to conduct the 
Uaat to glass tubes placed opposite to each lamp. These 
tubes, A AAA, which are iexmed, porte^vent, or blow-pipes,, 
areformedof glass, and are curved at their upper ends, sa 
as to direct the wind into the middle of the flamei^ of the 
lamps. The boles in them t^revery small ; they serve both 
to increase the force of the flame, and tp contract it also^ 
to a:t>ointi and they miay occasionally be turned away from 
the flames, when i:iot required for use. In fig. 16 is shown a 
perspective view ;of an enameller's lamp, A ; this is placed 
in its support, ji ; o is the blpw-pipe, which is pointed ob- 
liquely towards the flame* The blow-pipe is adjusted by 
being held in a perforated cork p, which exactly fills and 
closes the hole ip the table, ijato Mrhicb it must be ppt. 
Whea only one person is at work ata table where there 
are several lavpqps* be places himself ;4t that lap^ which 
is close to the pedal of the bellows; he then removes all 
the other blow-pipes, and closes the holes with corks. 
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The lamps may either be. made of copper.or tfimed inm^ 
plate ; the wick is composed of coarse cotton threads^ and 
the oil burned in France is rape-oil« 

In order that the' workman may not be incommoded. hy 
the heat of the lamp^ he places between it and jiimaelf a 
square block of wood, on which is placed a tin plate or 
fan. The block is steadied by means of a stem, which fits 
into a hole made in the table ; and the plate casts its shadow 
upon the face of the workman. 

The workshop of the enameller is darkened, so that day* 
light is shut out; were it not so, the natural light would be 
partly eclipsed by the light of the lampi and the workman 
could not see distinctly enough to perform his work with 
certainty. 

It is quite impossible to describe all the'manipulationii 
in this description of work ; but above all, a knowledge of 
taste and design must prevail. As an example^ we may 
suppose it is desired to form a swan* The enameller 
takes a tube of white enameU closes one end of it herme* 
tically with the flame of the lamp, and when it has become 
sufficiently heated, he blows it into a kind of bottle, to 
which he gives the shape of the body of the bird ; he then 
lengthens and bends the neck, forms the head, the beak, 
and the tail; after which, with a solid rod of enamel, and 
of a proper colour, he makes the eyes ; he lastly opens the 
beak, forms the wings and feet, and the swan is finished. 

This art is applicable to an infinite variety of works. 
For several years a Dutchman, named Dumesnil, worked 
in public at Paris, with an astonishing skilL He maflo 
before the numerous spectators who crowded around him 
all the articles they required* And now M. Bwitfda, one 
of the most skilfttl opticians in that metropolis, executes 
eitlm in glass or in ^mmel all sorts of pleasing objects 
with great dexterity and delicaoy« 

The enameller spins aigrettes with great fisKsility* He 
takes a slip of plate glass, and makes it red-hot ; he then 
draws it out into a thread with pincers, and carries it to a 
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reel, to which, when it is affixed; he gives a great velocity, 
and in a little time it becomes covered with a skein of glass 
of an inconceivable degree of fineness ; we may say, that he 
nearly performs the operation in the time we take in des- 
cribing it 

The enameller also midces artificial eyes. There are 
artists in Paris who so nearly imitate the colours of the 
natural eye, that it is difficult to perceive that a person 
who wears an artificial eye has been deprived of one of 
his eyes. 

When the enameller works, he seats himself at his 
table, his foot upon the pedal of the bellows, and holds in 
his left hand the work which he would execute in enamel, 
or the iron or brass wires which serve to support the figure; 
he then conductis with his right hand the thread of ena- 
mel, softened by the flame of the lamp, and thus forms 
his works with a dexterity and patience truly admirable. 

It b difficult to make large pieces by the lamp; we 
have not seen any which exceed four, five, or six inches 
in size. L. 



III. — On an improved Rain- Gauge, or Meter, invented 
hg Mr. Samuel Crosley^ Engineer, London. 

WITH A FIGURE. 

In the last number of the^' Philosophical Magazine and 
Annals of Philosophy" we find a description, by Mr. John 
Taylor, of a rain-gauge or meter, founded upon the prin- 
ciple of Mr. Crosley's gas-meter, and who was not, probably, 
aware that Mr. Crosley had already applied his gas-meter 
to the purpose of measuring, liquids. < 

Mr. Crpsley has, however, also invented another meter 
for liquids, and which is, of course, equally adapted to 
form a rain-gauge of a much simpler construction than that 
of the gas-meter. He has kindly permitted us to give a 
dei^criptipn of this ingenious contrivance. 

In plate I.» fig. 1 is a section of the instrument ; A is a 
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metal vessel or receptacle, having a slit across and through 
the middle of its upper part, into which the spout of a funnel, 
B, of a sufficient area, or spread above, to receive the rain, is 
made to enter, and be firmly affixed to the receptacle ; G 
is a vibrating trough, turning upon pivots or knife-edges^ 
and having a division in its centre. The vibrating trough 
rests or lodges upon one or other of the supports, D D, 
affixed on each side of the receptacle, until a sufficient 
quantity of rain has fallen into its higher part, to cause it 
to preponderate, and assume the position shown by the 
dotted lines, and rest upon the opposite support D. The 
rain will then fall into the other side of the vibrating 
trough now uppermost, until it has in a similar manner 
filled that side sufficiently to overbalance it, when it will 
in its turn also change its position, and rest upon the former 
support D, as at first ; and so on whilst the rain continues 
to fall. 

It is very easy to cause the vibratory action to move a 
train of wheel- work and indexes, to record upon a dial- 
plate the quantity of rain fallen for any required time^ by 
merely adding a lever to the axis of the vibrating trough, 
which shall act upon the wheel- work at each vibration ; 
£ is a spout, to suffeir the water to pass out of the recep- 
tacle. 

The great simplicity of this apparatus constitutes its 
chief merit. We should add, that both, these meters of 
liquids form the subject of a patent, taken out by Mr. 
Crosley several years since. 



IV. — On the Management of Bees, and raising Stocks 
of them. By Mrs. M. Clieton, Mr. George Hub- 
bard, anc/ Mr. Thomas Morris. 

{Concluded from Vol. I.p, 883.) 

This summer many complain of having what they call 
bad luck with their bees, and say honey will be scarce ; 
VOL, ii» c 
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but, thank God, out of seventy-six or seventy-seven hives, 
I have had as follows -r — 

lbs. 
Olaflses and small hires filled, thirty-one, weighing ... 153 

Virgin honey -.,------. 160 

Stock or common honey 125 
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This I call a good year^ though some have been better. 
I have also furnished many gentlemen's and ladies' apiaries 
with bees, and have now thirty-seven good stocks for next 
season, besides an increase of sixteen stocks, and th^ 
honey above mentioned. My bees are, for the most part, 
well situated for collecting honey, and also for swarming, 
viz. in the parishes of Isleworth and Twickenham, in 
Middlesex. 

I never intend to prevent my bees from swarming, but 
leave them at liberty to swarm, or not to swarm. Those 
stocks, the mothers of which do not breed so fast as others, 
of course cannot swarm so early; therefore I put on them 
glassess, or small hives: if the stocks so glassed keep 
working without swarming, you most likely will get six- 
teen or seventeen pounds of honey in a month's time, and 
save all the bees alive ; and such a stock will, except by 
accident, make a good stock next season. 

My hives, made as before described, have a board at 
the top, seventeen inches wide, this is a full inch wider 
than the outside of the hive, that one may stand on another; 
and thus you may make complete colonies of bees with a 
small expense, for three hives make a complete colony. 
When hives are made in this manner they cost but 12^., 
but in octagon boxes 1/. 10s. 

I much prefer straw hives, well made, to wooden ones, 
because the joints of the wood often give way, by being 
exposed to the weather and the sweat of the bees ; and 
the moth-fly (the greatest enemy they have) gets in and 
lays her eggs in the comb, and the warmth of (he bees 
hatches them to their own destruction; therefore straw 
hives are f^teferable, as well as cheaper than wood; 
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My method of msota^ng straw hives is thus : when I 
make use of an old straw hive, I dip it iato a copper of 
boiling water, so that if there should be any moth's egg0 
they i&ust be destroyed ; but 1 let the hive be perfectly 
dry before I use it 

Hives should be well made, smd closely sewed together, 
but many are soM not worth using. 

The best situation for the houses is a little to the west 
of the south ; for the sun shining into the mouth of .the 
hive too early, calls the bees abroad before the cold steam 
^is exhaled from the flowers, and the vernal juice turned 
into honey: but in this situation the sun will reach the 
front of yonr bee-house about nine o'clock. I would have 
the front of the house leaning a little inwards, that the 
mouth of the hive may fit close to 'the mouth made in the 
boards, which should be three inches long in summer, and 
one in winter, and about one fourth of an inch high, the 
better to keep out cold and the bevering moth, which yo« 
may often see, at the latter end of August (when the 
working of the bees begius to decline), standing at the 
mouth of the hive, bevering their wings as if justilying in 
among the bees : they there lay their eggs, and with the 
wind of their wings fan them within the hive ; and the 
warmth of the bees hatches them, to their own ru^. In 
October every stock should be well examined, and all the 
maggots brushed out, to pdrev^nt danger ; for the grub or 
maggot forms a chrysalis, with a covering so strong, that 
the bees cannot displace them; and in the spring they 
creep o«t of their little sepulchres, and spin a thin web 
before them, as they march up into the hive among the * 
4mmbs; and tiie bees endeavouring to dislodge them, are 
entangled in the web, and there die : and thus for want of 
« little trouble, many stocks are destroyed. 

To cleanse the bite of these maggots, it must be turned 
«p, and the dust and vermin picked out, and then gently 
jset down in its place. If your bees are well, andin;a 
^ondfikion to stmid the winter, a«d have a mother with 

c2 
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them, they will sting, otherwise not unless you hurt them : 
however, a yard and a half of Scotch gauze sewed round 
the brim of your hat, and then tied round the waist, having 
holes for your arms, will completely secure your face. 

The hive should be also brushed on the outside very 
clean, and washed all over with a sponge dipped in brine 
made with clean salt ; a small quantity of lime and hair, 
made fine, should be put round the bottom, and the hives 
be covered with hay or haybands ; for straw may contain 
some corn which may attract the mice, who may gnaw the 
hives. 

I have mentioned how the front of the house should be 
formed, by setting the front board, which the mouth of 
the hive stands against, on the inside ; but let the roof be 
made so as to keep the entrance dry, for a foot before 
the mouth : the back shutter, folding doors, and ends of 
the roof, should be made very close, to prevent any ver- 
min entering the house: the first floor, or bottom of the 
house, should be about two feet and a half from the 
ground, in such places as gardens or orchards ; but, on the 
side of a hill, or where the bees have no obstruction from 
hedges, &c;, it may be but eighteen inches. As bee- 
houses cannot be very expensive, I would have a house 
made but for four hives, the second floor two feet from the 
bottom, and the roof two feet from the second floor ; but 
the second floor may be made moveable, in case you wish 
to form your bees into a colony, and then you will want 
the whole depth of your house. 

I confine them to four stocks in a house, because I find, 
when they are too close, they are apt to rob one another ; 
but when there are but four stocks in a house, I have ob- 
served one turn out to the right and the other to the left. 

If more than one house be required, they should be 
placed ten or twelve yards distant, which may be done by 
driving a strong stump into the ground, and placing on it 
a piece of elm or oak platik, two or three inches thick. 
The hives must never be covered with rags, for they are 
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apt to breed moths ; the upper and lower floors should be. 
two or three inches thick. 

I come now to my method of feeding them, which, I 
think, is new. Sink a cavity in the middle of the floor, 
about six inches diameter; like a trencher, deep enough to 
hold a quarter of a pint of honey, and no more ; if the 
cavity be too deep, the bees may be suffocated. A chan-, 
nel must be made from the outside of the floor, to com- 
municate with the cavity ; and a piece of wood to fit close 
into it, to keep out the vermin. 

If your bees do not weigh sixteen or seventeen pounds, 
exclusive of the hive, they must be fed in September, Oc- 
tober, March, and April, and sometimes in May; they 
must not be fed in cold weather, for that calls them from 
sleep, and they then never return to the hive again : nor 
must they be fed in the sunshine ; for when the honey 
smells strong, it sets them quarrelling and fretting, aqd 
the strong injure the weak. The best time is evening, 
when I take the piece of wood out of the channel, and 
gently pour a quarter of a pint of honey into the cavity : 
if the honey will not run freely, I boil up four or five 
pounds with a quart of strong sweet wort, which brings it 
to a proper liquid. This food will be of great service to 
the mothers, and make them lay eggs in abundance in the, 
spring. 

If a stock has been glassed two summers, it should not 
be worked a third : but if it increase, take a new hive, or 
a clean old one, and take off al! the coyers from the top 
of the hive: let it be stuck the siini*^ as if you was to have* 
a new swarm ; place it on one of the floors ; and having 
opened the hole on the top nearest the back, place a piece 
of lath diagonally from that hole to the side of the mouth ; 
let it be made fast with pegs, not nails, lest the honey be 
stained ; then place the old hive upon the new one, and 
stop the old mouth close; and the bees will then gradually 
work down the new hive : that will give thera sufiicieut 
room for the summer. And next spring take another 
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clean hive, and place th^ two upon it, in the same manner 
as before : this will serve for the next year. Now having 
bad no honey for two years, the upper hive will most likely 
be full^ and may be taken away as follows : 

With a strong chisel separate the top hive from the other 
two; and in a fine day take it away, twenty or thirty yards, 
and place it on the ground bottom upwards ; and secure 
the holes on the top of the second hive. 

The bees no doubt will rage ; but you must secure your- 
self with gauze, as before directed, and wear black stock- 
ings, for that colour is least observed. Place a table even 
with the mouth of the lowest hive, and spread a cloth over 
it, near the mouth, and by this time the greater part of 
the bees that were out will have come home : the middle 
hive being the breeding-place, it is most likely the mother 
is in that ; but if she was in the top, she may yet be safe. 
Place a clean hive, of the same diameter as that you have 
taken away, upon it ; then tie a cloth over both (glasses 
and all, if there be any), so tight that the bees within may 
be in darkness : let them remain thus half an hour ; then^ 
with a stick, tap the bottom hive, but not so hard as to 
injure the combs ; continue tapping half an hour ; then 
untie the cloth, and take away the upper hive, into which 
the noise has driven the bees, and place it on the table 
and cloth from whence you took them, and shake them out 
on the cloth, and they will run into the mouth of their 
proper hive. If necessary, repeat this operation, and all 
the bees will be saved ; this saves the trouble and loss of 
smothering them with sulphur, as was the custom; and 
the bees, in one day, will forget the injury, and work as 
usual. But in case but little honey is left in their two 
hives, they must be fed ; thus, in two hours, your honey 
may be taken, and the bees preserved: the honey yo^ 
nave obtained in this way may be dark, but will make e: 
cellent mead ; but better and brighter will be produced by 
those which work in glasses. 

Hives wilt niot be beneficial in barren conatries ; but 
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should be near gardens, shrubberies, orchards of cherries^ 
or farms where clover, beans, saintfoin, or French wheats 
grow. Lime-trees, or green-house plants, set out in the 
spring, orange or lemon trees, are useful, and produce ex- 
cellent honey; where there is room, it is worth while to 
plant gooseberries, currants, sweet majoram, peppermint, 
or the like. 

Though I am not for preventing bees from swarming 
whenever they are inclined, yet I acknowledge that it is 
sometimes necessary to destroy some stocks. 

If they have lost their mother, and neither swarm nor 
i^ork much, they should not be kept. 

The moth, or other accident, will sometimes spoil them, 
and then they should be destroyed. 

My neighbours say, that when I die the bees will lose 
the most compassionate master in this kingdom. Indeed 
I have destroyed none but from necessity^ and have been 
for near twenty-four years remarkably successful. 

I have now forty stocks in good condition, though the 
loss of mothers, or some unforeseen accident, may happen 
to some before summer. / 

The loss of a mother may be known, by the bees ceasing 
to work, and mourning incessantly; they will sometimes in 
that case leave their hive, and try to force themselves into 
one that is near. 

This circumstance should be noticed ; for the old hive 
may be well stored, and when they have left it as a resi- 
dence, they will yet return with their companions, and 
carry away the honey ; some, for want of observing this, 
have wondered how a heavy hive, that has been left, has 
become light. 

But though the mother be lost, if there be eggs they 
will sometimes stay and hatch them ; and if any royal seed 
be among the eggs, they may survive, and become a good 
stoek ; but this is not often the case. 

About a month ago I was desired to look at five atocks 
at Richmond, in order to purchase them; one of the 
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heaviest was without a mother. I purchased that, and 
one more, where the mother was lost; I foand twelve 
pounds of honey, but no eggs, and therefore the bees 
would not have staid long : the other three were old, and 
the honey black, and therefore of no use but to stand and 
swarm another year. 

If bees continue in one hive for four or five years, they 
always degenerate, and become both fewer and weaker : 
the reason is, the combs for breeding are generally made 
on purpose, and larger than the rest : every time a bee is 
hatched in one, a skin or coat is left behind which reduces 
the size ; and in time it becomes too small to produce a 
bee of its proper dimensions, and occasions a necessity for 
their having frequently new habitations, which they will 
always accept, if you provide them a good situation andx 
clean hives. 

My situation is a good one, by accident, or otherwise ; 
for I could not have afforded to have made it so by planting. 

In the parish of Isleworth, twenty-four years ago, there 
were not ten stocks of bees; and now, through the ap- 
probation of my management, there are more than two 
hundred. 

I hope what has been thus simply stated may be worthy 
your attention, and that I may be admitted a claimant. 

My lords, and gentlemen, 
I am your most humble and obedient servant, 

Thomas Morris. 

SIR, Brentford, Dec. I5M, 1790. 

I received yours. You will please to inform the com- 
mittee, that I signed Mr. Morris's certificate, and am wil- 
ling to testify, that he has at this time upwards of thirty 
stocks of bees. 

I am, sir, your very humble servant, 

Francis Swindbn. 

7* SlMUBL MOEB, E$q, S«C. 
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V. — On Extracting Gelatine from Bones*. 

The gelatine of bones may be obtained by two different 
processes, each of which has given rise to a particular ma- 
nufacture. The one consists in dissolving the gelatine in 
the bones by means of water, heated under the pressure of 
two or three atmospheres ; and the other by the removal 
of the phosphate and carbonate of lime in the bones, 
which are dissolved by the muriatic acid diluted with water. 

Before describing this last method, we shall take a 
rapid glance at the origin of this discovery. 

Fougeroux, Bayen, and Charlard, softened the« bones 
by steeping them in acids, which dissolved the phosphate 
and carbonate of lime in them. Stahl and Herissant de- 
monstrated long since in their courses of chemistry, the 
composition of the osseous parts of lobsters and craw-fish, 
and separated therefrom the reticulated animal substance, 
which combined into a solid body the inorganic matters 
(the phosphate and carbonate of lime, &c.) contained in 
the bones. 

Duhamel, in di^cribing the art of glue-making, stated 
that a superior kind of glue might be obtained from bones, 
by treating them with a diluted acid. 

Nevertheless the method of extracting the animal sub- 
stances which the bones contain, and freeing them from 
their other constituent principles, was converted to no 
useful purpose, until M. D'Arcet made it the subject of a 
new kind of manufacture. Profiting by the results of his 
experience, in regulating all the parts of the process of the 
manufacture, he described his process, and indicated the 
first application of the gelatine thus obtained to the nou- 
rishment of man, in his application for a brevet dTinvention, 
which he obtained in the year 1810. 

In 1813, the author entered into a treaty to unite his 
interests with the proprietor of an establishment, in which 
the bones, deprived of their external animal matters, 

* From the Ditliontutire Technologique, 
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which aloDe were employed, had accumulated greatly, 
being nearly valueless. The first atteihpts, directed by 
M. D'Arcet^ proved successful, and the alimentary pre- 
parations made from the gelatine were submitted to the 
examination of the Academy of Medicine, and the Philan- 
thropic Society of Paris ; as likewise so to a Commission 
of the Marine for the Colonies, and the physicians of the 
hospitals. These products were also employed in vic- 
tualling Vessels for long voyages, &c. ; and they in general 
proved salubrious, and capable of being economically sub- 
stituted for other aliments, which contained less nourish- 
ment- in the same bulk, and were more expensive. We 
shall have occasion to make more particular observations 
on the use of alimentary gelatine, in indicating its employ- 
ment long afterwards. 

Unfortunately the person who had the greatest interest 
in superintending the application in the large, of M. 
D'Arcet's processes, and in their improvement, intrusted 
the most important ones to the workmen ; so that very 
soon the bad qualities of the products showed proofs of 
the most culpable negligence. The gelatine sold to the 
hospitals had a blackish tint ; the great proportion of acid 
which it contained attacked the copper of the utensils in 
which it was cooked ; and the solution of the oxide thus 
formed, caused several accidents amongst the convalescents, 
to whom the soups were served. These serious inconve- 
niences could not long escape the aqtive superintendence 
of the skilful directora of these establishments; and after 
having g^ven two inefiTeatual warnings to the manufac- 
turer of the gelatine, the farther use of it was stopped : the 
new alimentary product was excluded from the hospitals, 
and was decried everywhere. These primary failures, 
greatly augmented by other causes which we shall here- 
after mention^ considerably lessened the benefits which 
this invention promised to afford, and the opportunity 
of adopting the use of gelatine in the public establish- 
ments being, thus lost, the sucgessocs to the first esta- 



On Bistracting Q^latine from Bones. S7 

blbhers of the coDcern were forced to convert into glue the 
greater part of the natritive substance extracted from th» 
bones. 

The priority of the processes of the manufacture of gela- 
tine, as applied to the nourishment of man, was repeatedly 
contested with its author. In the year 1814, during the 
blockade of Strasburg, M. Masseyer, who probably never 
knew of the process having been put in practice by M. 
D'Arcet, recommended its adoption for the purpose of 
augmenting the quantity of food in that city, on the ap- 
proach of famine. The report of a commission nominated 
for the purpose of that enquiry, by the prefect, Lezai de 
Marzenia, made known that the new aliment obtained 
from bones offered a valuable resource under the oircum* 
stances. On the same occasion also, M. Gimbernat, a 
learned Spaniard, claimed the invention; but he was 
equally wrong as to the priority of the discovery. 

Another brevet d'iuvBntion taken out in the year 1818, 
for the manufacture of o9teocoll$, was evidently for a 
similar ift? ention with M. D'Arcet's, and the pretended 
improvements specified were indicated in his first brevet. 

On the manufacture of Gelatine by the Hydrochloric 

(Muriatic) Acid. 

The principal materials. — The reticular fibrous p^ts 
of animal matters are susceptible of becoming in great 
part converted into gelatine; and, perhaps, it may be 
extracted from all the bones by means of an acid, suf- 
ficiently diluted, so as to act but weakly upon this sub^ 
stance, still preserving, however, sufficient energy to act 
upon the calcareous salts (the phosphate and carbonate of 
lime}.. Nevertheless, aU the bones are not equally con- 
venient for this use, as those whose texture is too com- 
pact, and which are of considerable thickness, oppose a 
long resistance to the action of the hydrochloric acid; 
which, after attacking the exterior parts of the animal 
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tissue, is a long time in penetrating to the interior of the 
bones. 

We should choose those osseous substances, which, be- 
ing of an equal thickness, offer the most accessible sur- 
faces to the direct action of the acid ; so that the manu- 
facturers of gelatine and the glue from bones employ, 
almost exclusively, the following materials : — 

1. Those bones of th^ heads of oxen and cows, and 
also of sheep, which are thin and flat. 

2. The bones forming the interior of the horns of oxen 
and cows, which are termed the pith ; these are perforated 
with holes like a sponge. 

3. The leg bones of sheep, which are thin and hollow, 
so that the acid readily penetrates them on immersion 
in it. , 

4. The flat bones of the ribs of oxen, &c., after being 
perforated by the makers of button moulds, &c. 

5. The thin shoulder blade bones of sheep.. 

The prices of these different materials are in general 
founded on the greater or lesser facility of obtaining a 
greater or lesser part of the animal substances which they 
contain ; and they likewise vary according to the localities 
and other circumstances. 

We may, indeed, replace, for the purpose of extracting 
gelatine, the bones which are too costly^ by those of all 
parts of the bodies of various animals. Those which we 
would thus substitute have already been the basis of an- 
other manufacture, which consisted in extracting from the 
hollow and spongy parts of these bones the fatty matters 
which they contained ; and they previously cut them into 
pieces, in order to facilitate the separation of the fat. It is 
nevertheless desirable to cut them into still smaller frag- 
ments before immerging them in the acid, as by this pre- 
vious division they become softened much quicker. The 
hardness of the bones, however, renders this mechanical 
operation expensive ; and the animal substance, afteir 
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having been exposed to the action of boiling water, may 
chance to suffer loss in the dissolution of the bones in the 
acid and the subsequent washings^ And, above all^ in 
the act of boiling the bones to extract the fat, they also 
lose a portion of their gelatine; and^ indeed, the con- 
sumption which the manufacturers of animal charcoal have 
occasioned in these bones, have raised their price from 
five to eight francs the hundred kilogrammes. We thus 
see that their value from this cause, and the expense of 
breaking them, is very nearly equal to that of the selected 
bones abovementioned; and these motives have therefore 
determined the manufacturers of gelatine, by means of 
acid in Paris, to reject the employment of them. 

Whatever may be the kind of bones intended to be 
used for the manufacture of gelatine, the process com- 
mences with washing them in cold water, in order to re- 
move any foreign matters which would absorb the acid at 
a total loss of it ; they are then put into a vat, and a mix- 
ture equal in weight to them, of the hydrochloric (muriatic) 
acid of commerce^ at 22^ of Beaume's areometer, diluted 
with four times its weight of water, is poured upon them. 
It is indispensably necessary that the mixture in the vats 
be shaded from the sunshine, as without this precaution 
we might endanger the solution of the animal substance. 
And, indeed, the same thing may happen in the shade, in 
those countries where the temperature of the atmosphere 
is sufficiently elevated ; but in order to avoid this evil the 
acid may be more largely diluted. 

The process of softening the bones must be carnally 
guarded, not only against an elevation of the temperature, 
but also against an excess of the acid, lest we should occa- 
sion, the complete solution of the animal substance. If 
we do not employ a sufficient quantity of acid, indeed the 
phosphate of lime will not be entirely dissolved ; but in 
this case, it is only necessary to pass the bones once or 
twice through another bath of weak acid, and to cease 
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when the softening of the bones, has attained the desir- 
able point. 

When the operation has been well conducted, and the 
proper proportions employed, the bones will be in gen^ad 
salBSciently acted upon at the end of ten days ; it is easy to 
judge of this from their sofbeung. We then draw off the 
acid solution containing the hydrochkrate and phosphate of 
lime, also a small quantity of the animcd matter diseolired 
in it, and some trifling pruportioas of the faydrochloratei 
of magnesia, iron, and manganese. 

We then replace this solution, with a weight equad to 
that of the bones, of a mixture of the hytdrochtorie acid and 
water, marking one degree of the areometer, and which 
we suffer to act for about twenty-four hours upon them. 
The first solution, acting upon the animal matter contained 
in the interstices of the bones, acquiring a density mmA 
greater than the weak acid which is now added, has a 
tendency to fall to the bottom of the vat ; and the acid 
eubstittxted in its place reacts upon the phosphate of lime 
still remaining in the bones, and dissolves it. We the^ 
draw off the last solution and let it drain, and replace it 
with clear water, which insinuates itself into all the parts 
of the softened bones, diluting and displacing in part the 
last acid solution. 

The two first solutioas withdrawn still contain an excees 
^ free add ; and in order that they may become charged 
with aU the phosphate of Ikne winch they can dissolve, they 
are again poured on another quantity of bones equal to the 
first. We finally sdso treat these bones in the same man- 
ner as the fir st» but we employ a quantity of acid about a 
twentieth part less ; and as this twentieth part ef k diBM- 
nishes the ^uantity^ it is fit to fern the seccad bath of mte 
degree ; whence it results that a given weight of tbe hydrv- 
€hloric acid at 22 degrees is sufficient to soften an. emoai 
weight of boaes. 

When the bones are thus softened, they are immersed 
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iu water, as we have before stated ; and they are suffered 
to steep therein for several hours, in order that the water 
may dilute and wash out the acid solution ; we then^ draw 
off this weak solution, and replace it by a fresh quantity 
of water ; this still more dilutes the acid solution, and ex- 
tracts the greater part of it* We may repeat these wash- 
ings six or eight times, and when it is desirable to econo^ 
mise the water, we may repass successively the solutions 
drawn off from the vat into another vat, in order to extract 
a stronger solution. The entire removal of the acid is 
exceedingly difficult from 'those parts of the bones which 
are strongly impregnated with fat ; they therefore reserve 
those partSy in order to employ them in the manufacture 
of carpenters' glue ; and, in order to neutralise the excess 
of acid^ they put some small pieces of marble into the boiler^ 
wlien they effect th^ -solution of the animal matter. 
. They then place the bones in a current of running water, 
is order to be certain that they have removed the whole 
of the acid solution, dispersed in the organised animal sub- 
stances; they plunge them into the current, after pre- 
viously putting them into baskets or nets, or enclosing thei^ 
in canvas or openly woven linen. The water is thus con-« 
tinually renewed in the interstices of the animal matters^ 
and they are removed from the stream, when they are cer-^ 
tain that they no longer retain cm excess of actd. To ascer-^ 
tain this, they out several portions of the bones across, and 
the napply them to the tongue, to see whether they possess an 
i|oid taster or else they bring the cut part, when moistened, 
into contact with litmus paper, which it ought net instantly 
to ebange to a red colour. 

Finally, if after taking them oat of the stream, the soft- 
ened benes are found not to be completely deacidi^d, they 
soak thera^in a weak -solotion of soda, and thus form an 
instable carbosate of lime^ and the hydroohlorate of soda 
(or a solution of common salt) ; and even supposing, that 
after these washings there should still remain a portion of 
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this last salt, its presence will produce do inconvenience 
in the alimentary substances formed of the gelatine. 

The gelatinous matter, however carefully prepared, has 
still an unpleasant smell ; this is owing to the presence of 
a nauseous oil, and the sulphuretted hydrogen usually con- 
tained in the muriatic acid of commerce. It is therefore 
highly important to procure an acid as pure as possible. 
Another cause of the ill smell of the organic substance 
extracted from bones, is the presence of a rancid fat. We 
may remove the disagreeable smell arising from the first 
of these causes, by a weak solution of the chloruret of 
lime ; and get rid of the sebacic acid, the second cause, by 
a solution of the sub-carbonate of soda. It is necessary to 
state, that, after employing these re-agents^ the animal 
substances must be well washed. 

Several authors have asserted, that the proportions of 
the earthy salts and the organised animal matter vary with 
the age of the animals ; but, from the experiments of M. 
D'Arcet, it appeared that these substances were generally 
found in constant proportions, and that the fat only varied 
in different parts of the bones, and a little in the bones of 
animals of different ages. The quantity of gelatine pro- 
duced depends upon the nature of the bones ; the tempe- 
rature, at the time they are acted upon ; the degree of 
strength of the acid employed; and, more especially, on 
the care taken in softening them, to prevent the solution 
of the organised substance in the acid. 

From experim0nts made with considerable care, they 
generally obtained from the bones about 0,29 of animal 
substance, insoluble in the weak muriatic acid, and which 
yielded about 0,26 of gelatine. 

In working in the large way, however, it was scarcely 
possible, in general, to obtain from 100 kilogrammes of 
bones, more than from 25 to 27 kilogrammes of organised 
substance; and this, when dissolved, produced from 0,22 
to 0,24 of gelatine. . 
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When we have thus obtained the animal matter of the 
honeli in a moist state, we convert it into gelatine by treat- 
ing it with boiling water; we then dry what has been dis- 
solyed, in order to preserve it; and ag^in dissolve it, at 
the moment before using it, in a quantity sufficient for the 
intended purpose *. 

. We must be particularly careful in preserving in a dry 
state the substance extracted from the bones of the legs of 
sheep. We commence their preparation, after having 
sufficiently washed the bones, by cutting them across at 
each end in such a manner as to separate the spongy parts, 
which are impregnated with a fatty substance, and would 
not only give the gelatine a disagreeable taste, but would 
also prevent the solution from becoming clear. The parts 
thus cut off serve for the manufacture of common glue. 

The tube which remains is then cut into two, length- 
ways ; the pieces thus obtained are next plunged into boiling 
water for some minutes, and are then laid across ribs of 
wood, exposed in an open airy place to dry, and ftrom 
which they ought hot to be removed until they have become 
thoroughly dry. If; however, they still remain rather 
moist, their drying should be finally completed in a stove. 

We shall obtain from these products of a better quality, 
by rubbing them with a linen cloth, after having taken them 
out of the boiling water, or by rolling them about in a large 
hempen sack. By this means, we can free them from a 
small quantity of the adhering fat. We also detach, by 
this rubbing, an interior pellicle, which forms one of the 
concentric layers within the cylinders of these bones^ aqd 
these also are employed in the manufacture of glue. Some- 

. * Por certain purposes in the manufactures, it is useful to bleach the animal 
substance before dissolving it 3 this may be done either by exposing it while 
moist to the sulphureous acid gas, or immersing^ it in that acid, diluted with 
water. If there also remain in the substance any traces of phosphate of lime, 
ihey will be rendered soluble by this means; or we may prooably also substi- 
tute the muriatic acid for it, in those placSes where it may not be too dear ; for 
inttuice, as where it may be economically prepared by the combustion of sul- 
phur. The other acids likewise dissolve the phosphate of lime ; but all those, 
•s commonly sold, are dearer thui tkit aKkniiitic acid. 

VOL. II. D 
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times, in order the better to disguise the form of the bones, 
and to please the taste of eertain customers, they cot the 
gelatinous cylinders of the softened tubes across, into short 
pieces, which are in the form of cylindrical rings, and after- 
wards^ divide them again into rectangular fragments. 

Finally, in order that their appearance may be rendered 
more agreeable, and their preservation be more complete, 
tbey soak the gelatinous pieces, of whatever shape, in a 
warm solution of gelatine, which, when dry, forms sl sort 
of varnish, and effectually prevents the influence of the 
atmosphere upon them. 

When we would extract the alimentary gelatine from 
the cellular tissue contained in flat or thin bones, such as 
those of the ribs, the shoulder blades, &c., before steep- 
ing them in boiling water, in order to free them from the 
fatty matters in which they are enveloped most completely, 
we rub them with a dry linen cloth. 

When the smimal matter of the bones is to be imme? 
diately converted into alimentary gelatine, we need not 
dry them, but put them, whilst moist, into a boiler, and 
add to them one-half their weight of water ; we then close 
the boiler with its lid, and heat it gradually to ebullition; 
this must be continued several hours. We may considera- 
bly accelerate this operation . by increasing the ordinary 
pressure of the atmosphere in the boiler to double its ordi** 
nary power, and shall thus obtain a more elevated tempera- 
ture, corresponding with that pressure^ 

When the solution is effected, we draw it off into a Sltre« 
furnished with a false bottom of woven wire ; the filtered 
Hquid falls either into a double copper vessel, or one formed 
of copper interiorly, and furnished exteriorly with a slow 
conductor of caloric, such as a piece of thick woollen cloth. 
We also cover the vesseU in order to avoid the. loss, of th^ 
b0at. We suffer it to rest thus warm during five or six 
hours, at the eqd of which period we may either draw off 
^e clear part, and po\ir itinto oblong moulds, or we may 
leave the gelatine to formr a mass when cold,, andaftexir 
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wards cat it into thin plates, which may be laid upon nets 
to dry, in the manner of glue-making. 

The whole of the animd substance is not dissolved in 
boiling water, under the atmospheric pressure, nor indeed 
without a vary considerable pressure. The insoluble ren- 
duum is composed of albuminous matter enveloped in thd 
blood vessels, and also of a compound of fat and lime. 
These are the substances which remain insoluble after a 
great number of repetitions of the experiments in the Fa- 
pin's digestor, and after repeated washings ; and, in fact, 
we think that this process is not capable of removing all 
the gelatinous matter contained in the bones. 

In order to prevent this alimentary gelatine from resem- 
bling in form the ordinary glue, which is marked with the 
threads of the nets upon which it is dried, we may place it 
upon a canvas of open threads ; but, generally, we change 
its shape in the following manner, at the finishing of the 
process : the solution of gelatine obtained is poured into 
flat moulds made of iron tinned plate ; these are placed in 
a stove, where they remain until the gelatine is become 
saffieiently firm to no longer receive an impression; the 
drying is then finally completed upon fine linen. We some^ 
times add to the jelly the juices of carrots, onions, or of 
meat, in order to imitate the flavour of bouillon, and ietttt 
these preparations tabletles de bouillon. * 

The process which we have described for the manufac^ 
tare of gelatine is equally applicable also to the glue sold 
in the state of jelly, termed colle au baquet, and to that 
termed strong glue. We need not take much trouble ill 
Obtaining these two productions ; it is sufficient, in fact, td 
soften the bones, by the process we have above indicated 
(and we need not bestow much pains in removing the fat 
firom the last portions of the acid solution, which is consi- 
derably facilitated by the hot solution of the animal sub^ 
stance), and treat them exactly in the same manner as tb^ 
scraps of skin and t^dons, prepared with lime, ^e'em^ 
plotted in the manufactttre of strong glue. 

d2 
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' Id preparing the trembling jelly, or colle au baquet, "we 
must dissolve the animal matter of the bones (dry, or their 
equivalent of the moist gelatine), in ten times its weight of 
water, by heat, and add about two per cent, of alum, to 
prevent its too speedy destruction, especially in hot wea- 
ther ; this is left to deposit, either in the boiler or in the 
copper vessel, clothed as before described ; we then draw 
off the clear liquid into small buckets, with handles of cord 
affixed to them^ and place them in the open air. When it 
has become cooled to the state of jelly, it is taken by the 
manufacturers to the consumers of it, who keep it in their 
cellars till the moment when it is to be used. 

Of the Residuums of the Bones. 
The residuums of the bones, after their softening, have 
not been employed till lately : they chiefly consist of the 
hydrochlorate and the phosphate of lime, dissolved by the 
muriatic acid, the animal substance also in solution, and 
the deposit of fatty matter united with lime (in respect to 
their economical uses we may neglect the small portions 
of magnesia, silex, alumnie, and the oxides of iron and 
manganese). If we decant the clear liquid, and saturate 
the acid with lime, we shall obtain a precipitate of phos- 
phate of lime, and a solution of hydrochlorate of lime, re- 
taining also the animal matter originally dissolved by the 
acid. This liquid may be advantageously employed in 
agriculture, and we may render its carriage less costly, 
and facilitate its approach to a dry state, by employing 
the heat lost in many of our furnaces. It is a misfortune 
that the employment of the hydrochlorate of lime, which 
is known to be useful by many skilful agriculturists, should 
not be more extended in practice. 

. If we would prepare the hydrochlorate of lime Tor use 
in the manufactures, we must calcine to redness the pro- 
duct of the evaporation carried to dryness. If this pro- 
cess be effected in close vessels, the animal matter be- 
comes a charcoal, easy of separation by washing over the 
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soluble parts from the residuum, and by evaporating the 
solutions we shall obtain a white hydrochlorate of lime. 

The charcoal when washed is fit for several purposes^ 
and it may serve amongst others for painting with. 

The phosphate of lime precipitated during the saturation 
by the carbonate of lime is of so little value, that it is 
hardly worth the trouble of collecting it. We think, how- 
ever, that when dried and calcined, it would be very 
proper to serve for making into cupels, for the manufacture! 
of phosphorus, &c. 

We can also recover part of the hydrochloric acid, which 
holds the phosphate of lime in solution in combination with 
its base, by concentrating it, and collecting, by a well regu^' 

lated distillation, a part of this acid. 

» 

On the Preparation and Uses of Alimentary Gelatine, 

We designate by the name coarse gelatine the organic 
substance extracted from bones, and by that oi gelatine ^ 
this substance converted into dry gelatine, by dissolving it 
in water and drying the jelly obtained. 

The coarse gelatine, whose preparation is less costly; 
and of whose long preservation we are well assured, we 
are convinced may be economically employed in victualling 
the marine. Its organization, which has not been destroyed 
by heat, defends it against various causes of alteration, it 
being indeed nearly in the state in which it formed a con- 
stituent part of the bones; and well known facts have 
proved, that, owing to this circumstance, it is susceptible 
of being long preserved : we shall produce one of the most 
remarkable extracted from the Journal de Medecine mili- 
taireJ" 

M. de Gimbemat having treated with the weak hydro- 
chloric acid the fragments of the bones of the mammoth of 
the Ohio, and of the elephant of Siberia, animals which, 
according to M. Cuvier, have been dead more than four 
thousand years, was thus enabled to extract the animal 
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sabstaoce under the form of gelatine ; and this which 
was of the same nature as that obtained from recent bones, 
was eaten at the table of the Prefect of Strasburg, and 
was the first instance, no doubt, in our times, of nourish- 
ment being derived from animal substances which existed 
before the delagei Nevertheless, those bones which ard 
alternately exposed to dryness and humidity, to the cold 
of night and the heat of the sun, lose in a few years their 
auimal matter on the surface of the fields. 

The coarse gelatine is indeed more difficult of solution 
than the other kind, but it merely requires a beat longer 
continued, which is seldom a disadvantage in culinary 
operations, and a fire less lively than for other purposes. 

In order to dissolve the coarse gelatine, whether in an 
earthen pot, capable of bearing the heat of the fire, with a 
view to employing it in the preparation of bouillon, or in 
clear water in order to form jelly, we comoience with 
washing it, then put it to steep in water for six or eight 
liours in summer, and for ten or fifteen hours in winter, 
renewing the water once or twice : or we wash it the mo^ 
ment it is to be used^ and put it cold into the water with 
or without the other viands, and beat it slowly to the de^ 
gree of ebullition, and which must be continued till its 
solution is effected. 

We may effect the splution of the gelatine more quicMy 
if we heat it in river water, under a gp:<eater pressure than 
that of the atmosphere, in a vessel having a safety valve, 
and, a roll of linen placed around its edge, upon which the 
cover is pressed down by means of weights laid upon it. 

We may advantageously supply part of the viands by 
the use of the coarse gelatine, as it is more readily soluble^ 
on account of the free acid which is contained in the mus- 
cular flesh (the lactic acid, according to M. Berzelius);. 

The bouillion made with gelatine, with or without viands, 
i& prepared afterwards absolutely in the same manner aa 
the ordinary bouillon ; we may add the vegetables during 
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the boiliog:, and the salt when it is made. If we would 
ittif tate the yeua^ (eyes) which the fat causes in the otAU 
nary bouillon, we may put in a little fresh butter or fat. . 

. The tableitea de gelatine or de bouillon^ prepared as wm 
hsLYe above described dissolve, very readily; it is sufficiei^ 
|o pound them to mix them, with cold water, and to gni^ 
dually heat it to ebullition. 

Before we can appreciate the analogy which exists bet 
tween the bouilI<^ prepared with gelatine, and that miada 
in ;tbe ordinary way, we must describe the preparation of 
thin last . . 

. The muscular flesh of beef which is generally em{doyed 
in the preparation of the bouillon, contains . many sub* 
$.taiK?es which the boiling temperature converts ibto g6la- 
tiiie ; .the tendons which terminate the muscles, the sheaths 
which ebyelope them, the cellular tissue, which conneots 
their fibres; the blood vessels and the lymphatic vesseU; 
the. nerves, the extractive matter; a free acid and salts^ 
These three last substances, soluble in water, concur in 
giving to. the bouillon the taste and smell which cfaariac- 
tense, it ;. the extractive matter especially, to which tba 
name of osmazoim^ has be^n given, iis sufficiently provi^d 
to be an immediate principle, containing, a particular subi- 
stance, in which resides the greater part of the flavoar 
of the bouillon^ and which .is susceptible of being altered 
or volatilized by a quick and prolonged ebullition, or by k 
too^ great . elevation of temperature. 
. . Afti^r what we have thus explained, we sh^ll be Enabled 
to understand the theory of preparing the bouillon : th^ 
muspular flesh, -on being put into the cold water contained 
in the vessel at^the commencement of the operation, P^^ 
vejf to thb liquid a part of the albumen contaiiied in the 
blood. vessels, the osmaa6me, the salts, and the free acid* 

* The properties of this substance are, that it is entirelT. soluhle ia watei 
and in aJcohol, that it is incapable of becoming a jelly, and that it po^d^ 
iii« taaftd juid imieU .o£ a g^MtL bomlltm. It may be obtai&ed by tteatiag with 
alcohol at fort^^ degrees^ thie bouillon evaporated with care ti^ a syrupy cqii- 
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When the whole has acquired the temperature of ebolli' 
tion, the albumen dissolved in the flesh becomes coagulated^ 
rises to the surface, and forms a scum, which operates as a 
sort of clarification, and which scum must be removed. 
The tendinous and cellular tissue begins to dissolve, and 
from gelatine; this continues to enrich the bouillon, so long 
as the heat is continued at the proper degree. The adi* 
pose cells begin at this time to yield a part of their fatty 
matter, which has become fluid at this temperature, and 
rises to the surface of the bouillon. This substance also 
preventing the contact of the air, retards the evaporation, 
and concurs in retaining the volatile substance, to which 
the bouillon owes its agreable odour. 

In order to avoid the greater part of this loss, we should 
generate the least steam possible, and consequently retain 
the mass at the, temperature of ebullition ; this will require 
the assistance of a well regulated fire, which may easily 
be maintained in Lemare's Calefaoteur, and in d'Harel's 
Fourneaux Potagers, 

The quantity of substance dissolved in the bouillon 
does not in general exceed the four or five hundredth part 
of the weight of the liquid ; of this, the gelatine forms 
^he greater part : and the extractive matter is about one 
seventh of the weight of the gelatine; the remainder 
consisting of the sulphate and hydrochlorate of potash, the 
lactic acid, &c. The viands, treated as we have described, 
are composed for the major part of the muscular fibres ; 
^hese have but little taste, but are nourishing ; they re- 
tain the coagulated albumen, the substances fit for the for- 
mation of gelatine, but which have not been, dissolved; the 
fatty matter remaining in the cells, a little ^f all the prin- 
' ciples with which the bouillon is impregnated; and lastly, 
the bones, which form about a fifth part of the total weight 
of most butchers' meat, and which give to the bouillon 
their fat and their gelatine. 

By makittg a bouillon as much charged as possible with 
the principles of the beef, and particularly of beef-steaks. 
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and evaporating nearly to dryness; ;with great care, the 
clear decoction obtained, we obtain the true toilettes de 
bouillon : these are a kind of brown extract, soft, flexible, 
elastic, and tenacious; they attract .moisture, from the air^ 
and have a very strong taste ; but the animal fibres when 
exhausted a second time by decoction in water, and sub- 
mitted to the action of a press, do not any longer possjsss 
the taste of the viands. 

The tahlettes thus obtained may be preserved for a long 
time, by being inclosed in vessels^ which are inaccessible 
to insects, . and impermeable by humidity ; when dissolved 
in thirty times their weight of water they afford a very 
savoury bouille. But the high price at which this extract 
is- sold by. retail, seeing that we do not obtain but little 
more than a twentieth part of the weight of the viands 
employed, (even supposing that they be many times treated 
with boiling water, and the weak decoctions be again em- 
ployed to treat a new quantity of the raw viands, yet they 
will cost more. than thirty francs the kilogramme''^! (hinders 
them from ever becoming a commercial object. The phi- 
lanthrophic Parmentier indeed proposed that they should 
be prepared solely for the use of the army dispensaries, 
and. this, in order that they might instantly restore the 
strength of those soldiers who had fainted from loss of 
blood. 

. Proust, the celebrated chemist, (but lately lost to sci- 
eince), proposed, in a note on these tablettes de bouillon, 
to substitute for them viands of a similar description, 
dried, and thus reduced to a fourth part of their weight; 
similar to the charqui, which affords nourishment to the 
Peruvians, and which is prepared by them in the sunshine. 

It is easy to see, that what distinguishes the bouillon de 
viande from the bouillon de gelatine, is, that the latter con- 
tains no osmaz6me ; but how easy is it too add the lean of 

* The kilograxnme is only equal to two pounds, three ounces, and fire 
drac^hms, avoirdupoise weight, and the franc being worth ten pencCi of course 
tii^ quantity would coet one pound five BbillfDgs. ^ 



4S On Eiptracting Gelatins from Boms. 

beef, which is always employed in the ordinary bottilIoii« 
This has always been one of the chief objections made to 
the employment of the alimentary gelatine ; but the mem- 
bers of the Academy of Medicine, who were appointed to 
examine the process of M. D'Arcet, and the objectioaa 
which were opposed to it, remark, that the osmaz6me con« 
stitotes the weakest part of the dissolyed matter in the 
bouillon de hoBuf, and that the flesh of swine, of cidves^ 
and of poultry^ contains no osmaz^e, but it furnishes, not- 
Withstainding, sti^engthening jellies ; and that, in fact, diii 
piincipte is chiefly useful in affording an agreeable taste ; 
but which may, however, be replaced, in a certain degree» 
either by adding to the gelatine three fourths of the viands 
of beef; or, and Which is more economical, to g^we an 
odour and a taste to the solution of gelatine, by employing 
those vegetables whose taste always predominates in the 
ordinary bouillon. 

As to the nutritive quality of the gelatine, that cannot 
reasonably be denied, as this substance is identically the 
satiie with the hartshorn jelly ^ so long recommended as 
possessing this property* For the rest, it has been de- 
monstrated by an experiment, continued during three 
months, under the eyes of the members of the Commission 
of the Academy of Medicine, a V hospice de la Ciiniqne 
interne de la Faculte, who prepared the bouillon with a 
fourth part of the viands usually employed, the gelatine 
and the vegetables, supplying the three other quarters^ 
which they uisualty gave, of roa^t meat. The sick,' the 
convalescent, and the sisrvants, perceived no difference be- 
tween this bouillon and that which was ordinarily distri- 
buted to them; it was abundantly nourishing, and they 
thus satisfied thdir hunger with a succulent food, instead 
of the wasteful bouilli which they habitually eat. This 
very considerable amelioration in their nourishment W«is 
nevertheless not expensive : in fact, instead of employing 
one hundred pounds of viands, in the preparation of two 
hundred bouillons^ and fifty pounds of boiled meat twenty^ 
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five pouods only, with three pbands of gelatiney afforded 
two hundred bouillons of a superior quality, and also 
twelve pounds and a half of boiled meat. The same ex- 
periment also proved the salubrity of the gdatine; idnce, 
.o>utof the forty persons who made use of the bouiUoB^ 
not one experienced the least injury, which could foe attri- 
buted to the gelatine ; their diseases made their ordinary 
progress, and their convalescency was not longer than 
under the usual circumstances. 

Thh conclusions of the commission were, that the bouil- 
lon from gelatine, prepared according to the proportions 
given below, had an agreeable taste, and was both iseiu- 
brious and economical. 

. M. D' Arcet gave the following receipt to the Philant^o- 
pic Society of Piuris, for preparing one hundred and ninety- 
two rations of bouillon, and which the society distributed 
,to the indigent: 

Frillies. C^tB. 
6 kilogrammes of viands, at one franc .... 6 

2,25 of dry coarse gelatine 10 60 

100 kilogrammes of water - - - - - -040 

2 kilogrammes of common salt --..-10 

-. 8 to 10 kiloframmes of legumeaaiid seasoning - - 1 50 

Fuel - - - - 2 

21 .50 

This tn^es the price of each ration amount to eleven 
centimes ; but if we deduct four francs for the value of 
three ' kilogrammes of boiled meat, each ration will not 
cost more than eight centimes. 

In general, we can replace a quantity, more or less 
great, of the viands, by the gelatine ; thus> we may use 
twenty grammes of this substance, for each pound of the 
viands saved ; and which corresponds, for the ordinary 
bouillons, to two pounds of water ; and add rather more 
legumes than usual. 

By dissolving in the soups made with herbs, or in the 

eeonomioal soups with legumes, from twenty to thirty 

gremmes of dry gelatine, for each litre of water, we shall 

. not only render these aliments much nuare nutritive, but 
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also prevent that debilitating effect, which is at length pro- 
duced, from the use of a purely vegetable nonrishmeniy 
on the stomach of man. 

It would also be desirable to incorporate the gelatine 
with gruel, and the other preparations applicable to the 
making of soups. 

The gelatine from bones, which offers a precious rescource 
on long voyages, and in provisioning besieged towns, need 
not be applied, merely in the preparation of bouillons ; it 
ought to enter into all the alimentary preparations, where 
isinglass is employed, and particularly into the composi- 
tions of jellies : it may also replace with advantage isin- 
glass in the stiffening of gauzes, the fabrication of artifi- 
cial pearls, of glazed paper, and the fining of wines; 
indeed, it may be substituted for the glue of Holland, and 
the fish glue, in all their employments, excepting in the 
fining of beer, which, at present, can only be done with 
isinglass. 



VI. — On Mr. Murdoch's Claim to the first introduce 
tion of the use of the Gas from Coal, in Lighting, on 
a large scale, in Great Britain. 
We extract the following from a work just published, en- 
titled " An Historical Sketch of the Origin, Progress, and 
Present State of Gas Lighting, by William Matthews ;" 
to which we beg to call the favourable attention of our 
readers: — 

*' Hitherto we have had only a faint glimpse of that 
beautiful light, which at a future period was destined to 
be exhibited in such splendour, and to be so extensively 
subservient to the public benefit. But we now approach 
the dawn of a most luminous era, when, by the labours of 
a few men of great intellectual endowments, chemistry 
was to assume, as it were, a new form, and to be entitled 
to ahigherffatik amongst the sciences, not only as regarded 
the utility and importance of *iis processes, but the greater 



use of Coal Gas on a large scale. 45 

certainty of their results. The elements of the most sub- 
tile bodies were to be scrutinised by the genious, sagacity, 
and persevering industry of Black, Priestly, Lavoisier, 
Cavindish, and other superior minds, who disclosed to hu- 
man perception some of those astonishing, though appa- 
rently simple principles, which pervade and operate inces- 
santly through the universal range cf all existing bodies. 
How zealous and persevering the application of these ardent 
votaries of science, whose diversified ingenuity enabled them 
to follow nature into her secret recesses, and to develope 
the potent principles by which matter is so curiously, beau- 
tifully, and variously modified ! This was, perhaps, the 
most brilliant epoch in the annals of science, for by the 
philosophical perspicacity of a few individuals in the course 
of a few years, greater discoveries were made, the arts of 
civilized man were more extensively improved, and conse- 
quently society-more essentially benefitted, than had hereto- 
fore been effected in any similar portion of time. 

" However, both science and art are in their nature ne- 
cessarily progressive, and whatever impulse may be given 
to them by the powers of genius, or the eflForts of human 
industry, perfection can be attained only by slow degrees. 
Thus the advantages to be derived from the useful qualities 
of coal gas were not obvious to those who first discovered 
' them, and many years elapsed before they were distinctly 
perceived, and duly, appreciated. Mr. Murdoch, of 
Soho% has the singular merit of being the person who first 
applied this gas to any economical purpose ; and he also 
exhibited the mode in which it might be employed, instead 

* The Soho, near Birmingham, was an establishment as singular in its kind 
as it was extensive and various in its objects. It might be denominated a kind 
of theatre, to which men of genius were invited, and who resorted there from 
every civilised country to display and exercise their talents. The perfection of 
the manufacturing arts was the great and constant aim of its liberal and en- 
lightened proprietors, Messrs. Boulton and Watt, and whoever resided there 
were surrounded by a circle of scientific, ingenious, and skilful men, at all times 
leady to carry into effect the inventions of each other. Mr. Murdoch, Mr. 
Southern, Mr. Clegg, and Mr. Henry Creighton, the author of the excellent 
article on gas-lights, in the last supplement to the Eneycl»pedia Briiannica, 
were residents at Soho. 
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of lamps and candles, for all tbe purposes of artificial 
lighting. In the year 1792 he used coal-gas for lighting- 
bis bouse and offices at Redruth, in Cornwall''^; and in 
1767 he again made a similar use of it at Old Cumnock, 
in Ayrshire. At that very large establishment, the Soho 
foundry, near Birmingham, in 1793, he constructed ai^ 
apparatus, which enabled him to exhibit his plan on a 
larger scale than any he had heretofore attempted. Here 
his experiments were sedulously continued, with a view to' 
ascertain not only the best modes of making, but also of 
purifying and burning the gas, so as to prevent either the 
smeU or the smoke from being offensive. But the peace, 
which took place in the spring of 1802 f , afforded him an 
opportunity peculiarly favourable for making a more com- 
plete display of these brilliant lights than had ever beeri 
exhibited. The illumination of Soho works on this occa- 
sion was one of extraordinary splendour ; the whole &ont 
of that extensive range of buildings was ornamented withf 
a great variety of devices, that admirably displayed many 
of the varied forms of which the gas light was susceptible.' 
This luminous spectacle was as novel as it was astonishing, 
and Birmingham poured forth its numerous population to 
gaze at, and to admire this wonderful display of the conr- 
bined effects of science and art. 

* When Mr. Murdoch resided in Cornwalli he made gas from eveiy sub* 
stance he could think of ; he lighted his bouse and a street lamp, he had blad- 
dtrs filled with it to carry at night, with which, and his little steam (carriage 
ninning on the road, he used to astonish the people there. Mr. James Watt, 
junior, in his evidence before a committee of the House of Commons, on the 
Gas-^t and Coke Bill, in 1809, stated^ that "he bad known Mr. Murdoch 
for thirty years ; that he had communicated to him bis ideas respecting the 
combustion of inflammable gas from coal, in the latter end of the year 1794, or 
beginning of 1795 ; that he informed him two years before that period that he 
had made various experiments in Cornwall, from which he had oeduced that a 
very considerable economy would attend the use of gas from coal in producing 
|j|p^ht, as a substitute for oils and tallow ; and that he had proposed to him, 
^ther in 1795 or 1798, that a patent should betaken out for this invention." 

f The writer of this was one among those who had the gratification of wit* 
neninf this first splendid public e^iluti<m of gas* iUumination, and retains a 
vvad recoUectkm of the a«uniration it produced. Mr, Murdoch was as6istied.jp 
his, experiments at»S<^ebyMr. SouUiem and Mr. Henxy CreigUton, both oC 
whom were men of talent and information. 
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Mr. Murdoch, however, had many difficulties to over* 
come before he obtained the perfection which he exhibited 
im thi$ occasion. But as he united scientific knowledge 
with gr^at practical skill, bis perseverance enabled him to 
triumph* The retcvts first used by . him were similar in 
form to the common glass retorts usually employed in che- 
mical experiments; he next made trial of cast-iron cylin-^ 
ders, which he placed perpendiculariy in a common porta- 
ble furnace, and they were calculated to contain about fif-^ 
teen pounds of coals : but, in 1802, he hadTecourse to the 
horizontal mode of setting them. In 1804 and 1805 he 
varied hi3 plans, and constructed his retorts with an aper-» 
tore or door at each end, one of them for introducing the 
cqal, and the other for taking out the coke; but this me-» 
tbod he found inconvenient and troublesome. In the 
works which, were constructed in 1805 and 1806, for Messrs. 
Philips and Lee, at Manchester, he tried one of a different 
kind; which was very large, and had the form of a bucket 
with a cover to it, Into this a loose grate, or iron cage> 
was introduced for the purpose of holding the coal ; and, 
by thia contrivance, the whole of the coke could at once be 
drawn out of the retort when the carbonization was com- 
pleted. This was SO" capacious as to contain fifteen hun* 
dred weight of coal ; but afterwards smaller sizes were tried^ 
and in an elliptical form. These were found to produce a 
greater quantity of gas, and the gas also possessed a higher 
degree of illuminating power. Indefatigable in the pursuit 
of improvement, he made a great number of experiments, 
in order to learn under what circumstances not only the 
best gas but the largest quantity of it could be obtained. 
He operated upon both large and small masses of coal, 
varying the degrees of heat as well as the times of his dis- 
tillations, so that, by a comparison of the results, he might 
be enabled to form satisfactory conclusions. His labour^ 
have proved of inestimable consequence^ and must entide 
him to be classed with those who have most successfully 
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applied tfeeir talents lo useful objects, and zealously exer- 
cised them for the benefit of mankind. 
• Mr. Henry Creighton has given a representation of the 
retorts first employed by Mr. Murdoch, with the mode' of 
setting them ; and the use of elliptical retorts seems to have 
been tried by Mr. Murdoch long before they were adopted 
at the Chartered Gas Company's works, on the suggestion 
(as has been stated) of Mr. Malam, to whom Mr. Peck- 
stone erroneously ascribes the invention. See the article 
*' Gas-Lights" in the supplement to the Encyclopedia Bri- 
tannica. This excellent article may be considered not 
merely as an abstract of what was known on the subject at 
the time it was written, but also as an account of what was 
effected at Soho, in the early trials at gas-lighting. The 
different kinds of retorts which are delineated in the figures 
which Mr. Creighton has given in plate LXXXL, from 
figs. 1 to 8, inclusive, were used by Mr. Murdoch and him- 
self. For purifying the gas they also employed quick lime 
in various ways ; and in one of the methods practised by 
Mr. Murdoch, he removed all the smell but the gas gave 
very little light ; indeed, all the methods of purification 
practised at Soho at that period were imperfect. More- 
over, burners pf every shape that could be devised were 
tried, with various pressures ; and the quantity of light, as 
compared with that of common candles, was attempted to 
be ascertained, as well as the properties of different kinds 
of coal for producing gas. 

Mr. Murdoch's own account of the origin and progress 
of his experiments for the application of gas to the pur- 
poses of lighting, instead of lamps and candles, as stated 
by him in The Philosophical Transactions for 1808 is as 
follows : — 

" It is now nearly sixteen years since, in a course of ex- 
periments I was making at Redruth, in Cornwall, upon the 
piiantities add qualities of different kinds of gases, produced 
by distillation from . different mineral and vegetable siib- 
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stances, I was induced, by some observations I had pre- 
viously made upon the burning of coal, to try the combus- 
tible property of the gases produced from it, as well as 
from peat> wood, and other inflammable substances; and 
being struck with the great quantities of gas which they 
afforded, as well as with the brilhancy of the light, and the 
facility of its production, I instituted several experiments, 
with a view of ascertaining the cost at which it might be 
obtained, compared with that of equal quantities of light 
yielded by oils and tallow. 

" My apparatus consisted of an iron retort, with tinned 
copper and iron tubes, through which the gas was con- 
ducted to a considerable distance ; and there, as well as at 
intermediate points, was burned through apertures of varied 
forms and dimensions. The experiments were made upon 
coal of difierent qualities, which I procured from distant 
parts of the kingdom, for the purpose of ascertaining which 
would give the most economical results. The gas was also 
washed with water, and other means were employed to pu- 
rify it.' 

" In the year 1798 I removed from Cornwall to Messrs. 
Boulton, Watt, and Co.'s works for the manufacture of 
steam-engines, at the Soho foundry, and there I constructed 
an apparatus upon a larger scale, which, during many suc- 
cessive nights, was applied to the lighting of their principal 
buildings, and various new methods were practised of wash- 
ing and purifying the gas. 

** These experiments were continued, with some inter- 
ruption, until the peace of 1802, when a public display of 
this light was made by me, in the illumination of Mr. 
Boulton's manufactory, at Soho, upon that occasion. 

*' Since that period I have, under the sanction of Messrs. 
Boulton, Watt, and Co., extended the apparatus at Sqho 
foundry, so as to give light to all the principal shops, where 
it is in regular use, to the exclusion of other /artificial light. 
"At the time I commenced my experiments I was cer- 
tainly unacquainted with the circumstance of the gas from 

VOL. lu « 
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coal having been observed by others to be capable of com- 
bustion ; but I am since informed that the current of gas 
escaping from Lord Dundonald's tar-ovens had been fre- 
quently fired ; and I find that Dr. Clayton, in a paper in 
vol. XLI. of the Transactions of the Royal Society, so 
long ago as the year 1739, gave an account of some ob- 
servations and experiments made by him, which clearly 
manifest his knowledge of the inflammable quality of the 
gas, which he denominates the spirit of the coals ; but the 
idea of applying it as an economical substitute for oils and - 
tallow does not appear to have occurred to this gentleman; 
and I believe I may, without presuming too much, claim 
both the first idea of applying, and the first actual appli- 
cation of the gas to economical purposes." 

Although Mr. Murdoch engaged in his experiments on 
coal gas so early as the year 1792, and in some subsequent 
years, had even applied its use to the lighting of his oflSces 
at Redruth, in Cornwall, and Old Crumnock, in Scodand, 
as well as at the Soho foundry in 1798, he nevertheless 
made no efforts to excite the attention of others to the sub- 
ject, till he was prompted to that remarkable and splendid 
exhibition of it in the spring of the year 1802. Those who 
were engaged in the works of Messrs. Boulton and Watt 
were well acquainted with his invention, and it was also 
known to some scientific men, and to others who were in 
friendly intercourse with those eminent characters. How- 
ever, previously to this public display by Mr. Murdoch, 
the gas had been applied to similar purposes, by a M. le 
Bon, of Paris. This is related in a letter addressed to the 
Soho, from which Dr. Henry publi3hed the following ex- 
tract : — *' I do not know exactly at what time the first trials 
were made or published in France. The first notice we 
received of them here was in a letter from a friend at Paris, 
dated November 8, 1801, in which he desired me to inform 
Mr. Murdoch that a person had lighted up his house and 
gardens with the gas obtained from wood and coal, and 
hadjt in contemplation to light up the city of Paris." This 
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is important in the detail of its history, but does not detract 
from the merit of Mr. Murdoch, nor lessen his ckim to 
the honour of being the first person who introduced its 
application to useful purposes, on a large scale, in this 
country. <» 

YU.—On the different Black Colours. By the late cele- 
brated William Lewis, M.B., and F.R.S. 

(Continued from vol, I. page 373.) 

IV. -^Attempts to procure an Ink of more durable 
Materials, concluded: — On this inquiry it plainly appeared 
that the ancient inks, whose great duration we now admire, 
were no other than such as we have been proposing in the 
present article. Pliny and Vitruvius expressly mention the 
preparation of soot, or what we now call lamp-black, and 
the composition of writing-ink from lamp-black and gum. 
Diascorides is niore particular, setting down the proportions 
of the two ingredients, to wit, three ounces of the soot to 
one ounce of gum. It seems the mixture w^ formed into 
cakes or rolls, which being dried in the sun, were occa- 
sionally tempered with water, as the cakes of Indian ink 
are among us for pmiriting. It may be observed, that the 
Indian ink is still the writing, as well as the painting ink 
of the Chinese. The Chinese writing, indeed, is performed 
in the same manner as painting, with a stiff hair pencil 
fixed in the end of a reed ; but the Romans used a pen, 
aad the inks of this kind are found to answer with a pen 
nearly as well as those now commonly used. It might be 
matter of curiosity, at least, and perhaps Qf utility, for 
those who have proper opportunities, to enquirie more piu:- 
ticularly into the preparation of ink in different nations and 
different ages, and the legibility of the manuscripts of the 
different period.^. 

- I have already taken notice that all the inks made on the 
principle I am now speaking of can be discharged by 
wiashing, unless the paper admits them to sinkidto its sub- 

* Froia his C<mm»r^um PhUotopkieo^Ttchnicum. 

e2 
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stance. The ancients were not insensible of this imperfec- 
tion, and sometimes endeavoured to obviate it, according 
to Pliny, by using vinegar, instead of water, for tempering 
the mixture of lamp-black and gum. I tried vinegar, and 
found it to be of some advantage, not as giving any im- 
provement to the cement, but by pronjoting the sinking of 
the matter into the paper. As this washing out of the ink 
may be prevented by using a kind of paper easy enough 
to be procured, it is scarcely to be considered as an imper- 
fection ; and, indeed, on other kinds of paper it is an im- 
perfection, only so far as it may give occasion to fraud, for 
none of these inks are in danger of being otherwise dis- 
charged than by design. The vitriolic inks themselves, and 
those of printed books and copper-plates, are all disagree- 
able ; nor can it be expected of the ink maker to render 
writings secure from frauds. 

Our experiments and reflections on inks having thus led 
us back to the practice of the ancients, a further improve- 
ment occurred, that of uniting the ancient and modern 
inks together, or using the common vitriolic ink instead of 
water, for tempering the ancient mixture of gum and 
lamp-black. By this method it should seem that the writ- 
ings would have all the durability of those of former times, 
with the advantage that results from the vitriolic ink fixing 
itself into the paper. Even where the common vitriolic 
mixture is depended on for the ink, it may in many cases 
be improved by a small addition of the ancient composi- 
tion, or of the common Indian ink, which answers the 
same purpose : when the vitriolic ink is dilute, and flows so 
pale from the pen that the fine strokes, on first writing are 
scarcely visible, the addition of a little Indian ink is the 
readiest means of giving it the due blackness. By this 
admixture it may be presumed also that the vitriolic ink 
will be made more durable, the Indian ink in some mea- 
sure covering it, and defending it from the action of the 
air. In all cases, where Indian ink or other similar com- 
positions are employed, cotton should be used in the ink- 
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standi as already mentioned, to prevent the settling of the 
black powder. 

Though the foregoing enquiries have not attained to the 
perfection which might be desired, I flatter myself that 
they will not be found unimportant ; that even the unsuc- 
cessful experiments, if they contribute nothing in a philo- 
sophic view, will at least have this use, that they will lessen 
the labour to others who may engage in the same pursuit ; 
that a composition of ink has been given of as black and 
durable a colour, as there are grounds to believe the ma- 
terials to be capable of producing ; that an improvement 
has been proposed in the manufacture of paper, by which 
the duration of inks will be greatly prolonged ; and that 
means have been pointed out of obtaining, for purposes 
where such duration is required, writings as lasting as the 
paper itself, with fewer inconveniences than those which 
for all occasions of writing men acquiesced in for ages 
without complaint. 

0/ the Dyeing of Woollen Black, 

1. General, Observations on the Black Dye. — The ingre- 
dients from which common writing-ink is prepared, green 
vitriol and astringent vegetables, make the basis of the 
black dye ; the dyeing of cloth black being no other than 
the producing of an ink in its pores, or impregnating it 
with the colouring parts of ink already made. There are, 
however, some variations in the composition of the dyeing 
ink, if it may be so called, mixtures which prove too pe- 
rishable when applied superficially on paper, being of 
sufl[icient durability when introduced into wool or woollen 
cloth, and mixtures which make a good black ink on paper 
making only a brown in the dyer's business. 

2. Cloth is generally supposed to be weakened by the 
black dye more than by any other, on account of the cor- 
rosive quality of the vitriol, and which is increased by the 
heat made use of for making it thoroughly penetrate the sub- 
jec%; though the vitriol of iron is much less corrosive than 
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the solutions of the metal made in the nitrous and marine 
acidsy it is reckoned more so than the alum and tartar em- 
ployed in most of the other dyes. The finer the black the 
more it is thought to weaken the cloth, insomuch that soine 
writers look upon the beauty of the colour, and its durabi- 
lity or innocence to the cloth, as being incompatible with 
one another, and hence think it advisable to abate a little 
in both points, and to be satisfied with a colour of moderate 
fineness, that the cloth may be moderately lasting. A. 
Crerman writer on dyeing, distinguished by the apprt>ba* 
tion of the celebrated Stahl, places this affair in a some- 
what different light. He observes^ that the vitriol proves 
corrosive only so far as it is not saturated with the galls, 
and that by using a proper quantity of galls, it will be 
mortified, so as to be incapable of doing any injury to the 
cloth : to determine the quantity sufiicient for this com- 
plete saturation, he directs a decoction of the galls and a 
solution of the vitriol to be mixed together in different 
proportions, and dropped upon white paper, the liquors 
being made very dilute, that their colours maybe the better 
judged of ; the proportions which give the deepest black 
colour are thbse which ought to be followed by the dyer, 
and by which, according to him, the vitriol is made harm- 
lesSi The experiments in the foregoing section have sho^n* 
that about equal parts of galls and vitriol produce the full 
blackness on paper ; and our dyers, so far as I can find, 
have generally employed the galls in a proportion* not less 
than this, or at least supplied their deficiency by a quan- 
tity of other astringents equivalent in virtue ; from whence' 
it should follow that the common black dye cannot BitiH 
the cloth, in this point I have not myself had ahy Mr 
experience, but am assured by a skilful and judicioiis dyer 
that black properly dyed has by no means the corrosive 
quality generally attributed to it, and that the rottenness 
or p6rishableneas often complained of in black clbthis, &c., 
proceeds only from the cloth having bieen damaged' before 
the dy^itjg, for blkcik is th^ dye cbmtiaionlyhadrecoursi to. 
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for damaged and unsaleable pieces, and such as have been 
spoiled in other dyes. Though vitriol, however mortified, 
be admitted to weaken the cloth, it is pretty clear that 
black is not the dye which weakens it most, for vitriol is 
used for some coffee colours, not indeed with so great a 
heat, but in greater quantity than for the black dye itself; 
and the aquafortis employed in scarlets, oranges, and some 
other colours, is certainly more corrosive. 

3. For dyeing black, especially on superfine cloths, it is 
customary to give a previous ground of some other deep 
colour, and blue is preferred for this ground, as being one 
of the most innocent dyes in regard to the cloth, and as 
being of all colours that which has the nearest affinity to 
black; common black ink and the black liquor of the dyer, 
when diluted largely with spring water, appear blue, as if 
their blackness was no other than a concentrated blue. The 
m use assigned for this blue ground by the writers on dyeing 
is, that the cloth having already a considerable body of 
colour, n^ay require less of the blackening materials, and 
consequently be less weakened than if it were dyed di- 
rectly from white to black. But there is another more im- 
portant use of it, the blue being essential to the production 
of the black dye, for without either a blue ground, or a blue 
superadded to the vitriol and galls, no other than browu 
dyes are obtained. There are mean8'(see hereafter No. 7), 
of introducing this necessary blueness along with the vitriol 
and astringents ; but the colour, appears more perishable 
than when dyed upon a blue ground of indigo or woad. 

4, The dyers commonly have some blue marks at the 
ends of the cloth, by fixing pieces of lead on them, by which 
they are secured from the action of the black liquor, "to show 
that the piece has been regularly dyed on a blue ground, 
and consequently that the colour may be expected to be 
durable. This may be discovered, with greater certainty, 
by steeping a small bit of the black cloth, for a day or two, 
in water acidulated with a little oil of vitriol ; or more exv 
peditiously by boiling it, about a quarter of an hoiUj in. a 
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solution of alum and tartar, made in the proportion of an 
ounce of each of the salts to a pint of water. Great part 
of the black matter being destroyed or dissolved by the sa- 
line liquors, the cloth will remain of a blueish black colour, 
if it has had a previous blue ground ; but if it has been 
dyed immediately from white it will now look of a muddy 
reddish-brown. The solution of alum and tartar is the 
assay-liquor fpr black cloths, directed in the new French 
regulations, which were drawn up from the experiments of 
Dufay, and published at the end of Hellot's Art de teindre. 

6. Stuffs whose price will not admit of the blue dye, are 
said, by the French and German writers, to be grounded 
with a deep brown, by boiling them with walnut peels or 
walnut tree roots. This practice, as I am informed, is ne- 
ver followed by our dyers, who look upon brown as a colour 
opposite to black, and, therefore, very unfit to serve as a 
ground to it. Whether a brown ground is useful or other- 
wise I cannot take upon me absolutely to determine ; but 
thus much I can affirm, that I have known brown stuffs 
dyed to a black, which was reckoned, by good judges, to 
look, and to hold its*colour in wearing, remarkably well. 
It should seem, that any deep colour which does not hurt 
the cloth would be preferable to white ; and it may here 
be proper to observe, that all colours whatever receive a 
hlack dye, though blark will not receive any other ; whence 
black, as already mentioned, is the last resource for cloths 
that have been damaged, or had their colours stained or 
impaired by different accidents. 

6. The excellent regulations for the French dyers, drawn 
up and published by the order of M. Colbert, require the 
cloth, after it has been blued, to be maddered. In order 
to fix the colour of madder the cloth must be first boiled 
with alum and tartar ; and as these salts must necessarily 
contribute to augment the ill qualities that were supposed 
to result from the black dye itself, and which were endea- 
voured, as much as possible, to be avoided ; it might be 
thought that the madder was accompanied with some con- 
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siderabie advantage, sufficient to counterbalance th^t in- 
convenience, and the addition which it makes to the ex- 
pensei It has not been found, however, on fair trials, to 
contribute any thing either to the beauty or duration of the 
black. M. Hellot relates, that having dyed a piece of cloth 
of a deep blue, he maddered one of the halves of it, and 
then dyed both the inaddered and unmaddered halves in 
one copper ; both turned out of a good black ; but the un- 
maddered, he ssLjs, was evidently the best, the inaddered 
piece having somewhat of a rusty hue. . The best way of 
comparison is, bj placing samples of the dyed pieces flat 
against a full light ; that is, with their edges towards the. 
light, and then going back a little, so as to look partly down 
upon them and partly over the surface ; this is the way in 
which dyers judge of colours. On viewing, in this manner, 
several samples of blacks, dyed on blue cloth, maddered 
and unmaddered, I could not perceive, that they diflered 
greatly from one another; but was convinced that if the 
maddered ones are not inferior to the others they certainly 
have no advantage over them. In some of the old receipts 
madder is directed as an ingredient in the black dye itself,, 
along with, vitriol and galls ; but here it is evidently super- 
fluous, its colour not fixing itself in the cloth. Among the 
reasons alleged for the use of maddering the cloth, there 
is only one which appears to have any plausibility, viz. that 
it prevents the black cloth from staining the skin or linen ; 
but all that the madder can do in this respect, as M. Hellot 
justly observes, is, to discharge the superfluous blue ; and 
this, not in virtue of the madder itself, but of the boiling 
with alum and tartar preparatory to the madder dye. The 
same advantage may be obtained by sufficiently scowering 
the cloth in the fulling mill, after the dye. This is evident 
from the superfine cloths dyed by our dyers, among whom 
the injudicious and unfrugal practice of maddering, from 
such informarion as I have received, appears to be unknown. 
They have, indeed, a colour called madder black, dyed on 
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baise^for Portugal and Spaia ; but this depends on another 
principle, as will appear hereafter. 

7, Logwood, which, as we have seen in the foregoing 
section, is a very useful ingredient in writing-ink, is still 
more so in the black dye. Vitriol and galls, in whatever 
proportions they are used, produce no other than browns of 
diifereht shades. I have often been surprised, that, with 
the ca'pital materials of black dye, I never could obtain 
any friie blackness in white cloth, and attributed the failures 
to some unheeded misinanagement in the process, till I 
found it to be a known fact among the dyers. Logwood 
is the material which adds blackness to the vitriol and ga)l 
brown ; and this black dye, though not of the most dura- 
ble kind, is the most common. On . blue cloth a good 
black may be dyed by vitriol and galls alone ; but even 
here, the addition of logwood contributes not a little to 
improve the colour. 

8. The addition of verdigris, which deepens the colour 
of the inky liquor, is found also to deepen the dye on cloth; 
and this improved blackness, very perishable in the ink 
applied on paper, appears in cloth to be more durable, 
though not entirely so much as could be wished. The ef- 
fect of the verdegris seems to proceed from its action on 
the logwood : for with galls, and with green vitriol, sepa- 
rately, it produced no tendency to blackness.; but with de- 
coction of logwood it struck immediately a deep' black, 
which, when diluted, appeared of a fine blue. This expe- 
riment reconciles two observations X have lately met with> 
^ne by Mr. SchefFer, in the Swedish Transactions, the 
other by Mr. Hoffman, in a German treatise of economi- 
cal chemistry, &c. The former of whom relate>^ that log- 
wood with verdegris gives a blue dye ; and the latter, that 
it gives a black. Blue is the proper colour of the mixture, 
and the black is a concentration of the blue. Part of the 
colouring matter of the niixture concretes very speedily into 
sensible pahicles, ^6 as to look like a J^lack powder dif{us^ 
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through the liquor : the liquor, is found to |>ass bluQ through 
a filtre, and the black matter which remBios on the filtre 
appears likewise merely blue^ when spread thin on paper, 
or diluted with white powders* 

9. Instead of the verdegrisi tried a cheaper preparation 
of copper, blue vitriol. This had somewhat of a like effect, 
but in a less degree : the colour, on mixture, was less 
blaek, and the concretion of the colouring parts less re- 
markable : the black, or blueish-black^ matter being sepa- 
rated by filtration, the liquor proved not at all blue, but 
purplish or reddish, much like a decoction of logwood by 
itself; it soon turned to a blue colour when dropped on 
paper, and exposed to the air ; hut both the blue and the 
black were greatly more perishable than those produced 
by verdegris. 

10. Some have preferred vitriols impregnated with a little 
copper, as that of Dantzick, to the more purely ferruginous 
English vitriol; not, indeed, suspecting that the copper would 
add any thing to the colour, as in the foregoing experiments, 
but from an opinion of its rendering the vitriol more penetrat- 
ing or corrosive, so as to enable the colouring matter to sink 
better into the subject. With regard to its adding colour, 
if the vitriol of copper was ieven as effectud in this inten- 
tion as verdegris, which it is very far from being, yet the 
very small quantity contained in the vitriols recommended 
could be of no material advantage ; and as to the penetra- 
tion, I believe it will be admitted, that vitriol of iron 
without any copper is penetrating and corrosive rather 
more than enough. The Dantzick vitriol, however, ap- 
pears to have one advantage, not depending on its coppery 
pait, but on the manner of its preparation : greatest part 
of the English vitriol, by hasty crystallization, is run into 
large irregular masses, abounding with loose ochery mat- 
ter, and with watery moisture, if not with foreign sab- 
stances of other kinds; while the vitriol of Dantzick, 
more slowly crystallized, is more pure, and consequently 
stronger. The most perfect vitriol of iron, is that which 
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is in the most solid crystals of the deepest green colour ; 
not- rusty or yellowish, from its coDtaining an ochre, ansa- 
turated with acid ; nor pale, from its being too watery, or 
holding aluminous or other foreign matters. 

11. For producing a black dye on cloth, the cloth is first 
impregnated with the astringent matter, and afterwards 
passed through a solution of vitriol, mixed also with as- 
tringents. If it was first charged with the vitriolic solu- 
tion, the colour would not succeed so well, and the cloth 
would be more damaged : if the astringent and vitriolic 
liquors were mixed together at first in one copper, the ope- 
ration would be prolonged, and several repeated dippings 
would be necessary for introducing into the subject a due 
body of colour. In the dyeing of great lengths of cloth, 
where sometimes there is an interval of an hour between 
the passing of the two ends into the liquor, a little tartar 
is often added^ which does not afiect the colour itself, but 
is supposed to make the dye take more uniformly, and pre- 
vent the cloth from being, what the workmen call blotted. 

12. If, after the cloth has acquired a full black colour, 
it be again and again passed through the dyeing liquor, its 
colour by no means receives any improvement, but is rather 
debased, and inclined to brownish. An over quantity of 
the ingredients, employed at first, has a like effect. The 
less is the quantity of the blackening materials we make 
use of on blue cloth, provided they are sufficient to give 
full blackness, the more durable will the colour be in 
wearing. 

( To be continued,) 
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in the parish of Saint Luke, in the county of Middlesex, watch 
manufacturer; for a method of winding up a pocket watch or 
clock without a key, which he calls Berrollas's keyless watch or 
clock ; and also for a certain improvement, to be applied to his 
late invented detached alarum watch. Dated Dec. 13, 1827,— - 
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VIII. — On Artificial Incubation, or Hatching Poultry 
' in Stoves heated by Hot Water continually circulating 
through them, the fire being also regulated by a Pyro- 
' meter ; and which methbds are also peculiarly applica" 
' ble to heating Hot-houses, Green-houses, Sfc. By M, 

BONNEMAIN*. 

WITH A PLATE. 

The Egyptians have been for time immemorial in posses^ 
sion of a method of hatching chickens without this help (rf* 
hens, by means of furnaces of a particular construction, 
known by the name of mamals. The inhabitants of the 
village of Berm6, at certain seasons of the year, also em- 
ploy furnaces heated by means of lamps in hatching chickens 
for sale ; but their process, the result of long practice, and 
favoured by the climate of their country, does not gene- 
rally succeed with others; and therefore, after making 
numerous experiments, in order to obtain similar results, 
all those who were engaged in the pursuit have abandoned 
it, owing to the uncertain success attending it. M. Reau- 
mur has also published many ingenious observations on 
artificial incubation ; but M. Bonnemain, a French phy- 
sician, is the only person who, after studying with' great 
care all the circumstances which promote the natural/incu-' 
bation, has been able to hatch eggs in a constant, and 
even more certain manner, than is ordinarily found to take 
place with the fowls in our poultry yards. 

M. Bonnemain's apparatus consists, firstly, of a ca/ort- 
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fire, intended to cause the hot water to circulate ; secondly, 
of a regulator, adapted to maintain an equal degree of tem- 
perature ; and» thirdly, of a stove, kept constantly heated 
to the degree proper for incubation, and to which is also 
attached a cage, intended to keep the young chickens 
warm for the first few days after their being hatched. We 
shall describe these three parts successively : — 

The calorifSre is so constructed as to transmit the heat 
of the fire to all parts of the stove, by means of tubes, 
tbn>ug{i which the hot water circulates. In plate II., 
figs* 1, 2, 3, 4, and 5, it is represented in plan, section, 
and elevation. It is composed of a copper cylindrical fire- 
place A, containing a grate B, which separates it from the 
ash-pit. The fire-place is everywhere surrounded with the 
water contained in the cylindrical boiler G, and which boiler 
has likewise five tubes, through which the flame, smoke, 
and heated air from the fire is made to circulate, so that 
the greatest part of Its heat is communicated to the water 
before it escapes by the chimney. 

An adjutage, or connecting-joint D, affixed upon the 
top of the boiler, as shown in fig. 10, forms a communi- 
cation from the interior of the boiler with the vertical 
tube D 6, and which is united with the horizontal tube B F, 
to whidik is soldered a long transversal tube, or adjustment, 
into which an equal number of tubes, as 6, 8, 10, &c. are 
Stted. This row of tubes is introduced through the parti- 
tion wall into the stove, through which it passes in a gently 
inclining position, and passing out on the opposite side, the 
same tubes are curved, and again enter the stove about 
eight or nine inches below ; thence passing through it, they 
again come through the partition wall, and are again~ bent 
and passed through the stove, and so on two or three times 
repeatedly ; the two last times, however, M. Bonnemain 
caused them also to pass through a kind of cage, o, p, Q, 
and which had a sheep- skin with its wool adhering to ii, 
suspended within it, under which the young chickens could 
nestle, and keep themselves warm; the row of tubes was 
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then again united into another transversal tnbe u, at the 
bottom of the stove, and to which was adapted anothei^ 
tube, which descended to the bottom of the boiler, on one 
side of it ; and also rose above the top of the boilder, smd 
thus becomes convenient both for filling and empl^ng the 
boiler with water; but in this case it is necessary to int^- 
po^e between the mouth of the tuba ajid the bottom of tilo 
bcHlejr a capsule of copper, affixed by three branches^ so 
that the heated wat^ should not be directed towsurds thi» 
ori/Elce, and thereby abate in its boiling action 4 it is also 
4^9ijrable to solder to this tube, along the whole of that part 
qf it "Wi^vch passes through the water, a double envelope 
fuJd of Air, which wUl prevent the descending water from 
biecpming re-^heated before passing into the boiler, and 
thereby dimmish the force of its circulation. An ope&< 
tobe ]^| raised above th^ highest point of the first^nien- 
tioned tube 6, serves to allow the air contained in the 
waller to escape thereby; the other tube L, fitted to the* 
lower ps^t of the boiler j as above-mentioned, but which is 
raised .abQve the level of the highest pf tibe cdrculatiug 
tjibies, b^s a fum^ a.t the top of it, by .means of which 4he^ 
hpil^r is tp be ifiUed with water. 

. ^n p];der the better to comprehend the construction of 
t)ie cajlorif^re^ ^^0 shall proceed to give a detailed lexpla- 
iiatiofi of the figures represented in the plate ; the same^ 
letl^fi ^ refereoioe indicating the similar parts in all of 
theigf 

. jpjigr 1. An exterior elevation of the calarifh-e. 
Fig. 2f A plw of the upper part of it, its cover being 

i»iiJoy:^d- 

Fig S|. A vertical section of it, showing the flues or 4ubes 
fi>r the products of the combustion to circulate through^ 

Fig. 4t A plan, taken at the level of the grate. 

Fig* 5< A section of the furnace, and its chimney. 

Fig. 6*. A. side elevation of the,regulator, and a section 
pf .the tube which encloses the iron rod* 

F 2 
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Fig. 7. A bird's-eye view of the dial and levers of the 
regulator. 

Fig. 8. A front view of the register door. 
^ Fig. 9. A section of the same. 

The four last figures are drawn upon a scale of three ^ 
times the size of the former ones : — a, the fire-place ; b, the 
grate; c, the ash-pit; d, the door of the ash-pit ; ee, tubes' 
by which the smoke, &c. mounts from the fire-place, through 
the opening/; gg, other tubes, down which the smoke, &c.< 
passes from the tubes^^; A, a larger tube, serving as a' 
chimney to convey away the products of the combustion, 
which enter it through the two tubes 1 1, and escape though 
the tubes gg; I, the exterior case of the calorifire, the 
whole of the space comprised between it and the exterior' 
sides of the tub'es and fire-place being filled with water; 
m, the mouth of a corresponding opening, serving to light 
the. fire and clear the grate ; n, the cover of the furnace ; 
8, the register for the air to feed the fire, contained in the 
box or case f, which projects beyond the exterior of the 
apparatus : the register turns upon the axis ti, and is moved 
by a rod or wire i; ; x is an iron rod, the lower end of which 
is screwed, and turns toward the left, in a female screw 
of brass, y, afiixed to the bottom of a leaden tube, at the 
upper part of which is a short square tube of brass, z, which^ 
acts upon the claw a of the carved lever b, &c., and the- 
square tube is guided through an aperture, also made 
square^ to prevent the leaden tube from turning round. 

All being disposed, as we have above stated, we raise 
the cover n of the furnace, fig. 1, and throw in as much 
charcoal or wood as will fill one-half or two-thirds of the 
capacity of the furnace ; we then replace the cover again, 
and open the mouth of the fVimace m, and introduce thereby 
some lighted charcoal. When the fire begins to burn, we 
close .the mouth, and open the door d of the ash-pit, until 
a draught is established ; we then close all the openings. 
The products of the combustion, which are disengaged 
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from the fire, are introduced at the opening/, into the two 
ascending tubes ee; they then descend the tubes gg, and 
pass through the elbow-pipes i i, into the large tube hh, 
and thence to the chimney. 

. During the- passage of the gaseous products of the com- 
bustion, they communicate to the water in the boiler a 
great part of their heat, and finally enter the chimney, at 
a temperature but little elevated. 

We may readily conceive that the water heated in the 
calorifere, rising by means of its specific levity through the 
tube D^ fig. 10, from the top of the boiler, causes a pro- 
gressive movement through all the tubes, which return 
again to the boiler a corresponding quantity of water, 
through the tube R, which is plunged down to its lower 
part. This circulatory movement once commenced, conti- 
fiues so long as thewat^r is heated in the ccdorif^e, be- 
cause the temperature is never equal throughout all parts 
of the apparatus. We may readily conceive that a perfect 
equality of temperature can never exist, on account of the 
continual loss of heat, which escapes from the exterior of 
all the tubes; meanwhite the temperature. of the air en- 
closed in the stove difiers but little from that of thenumerous 
tubes which traverse it, and as the bends of the tubes on 
the outside of the stove afford but little surface to be cooled 
by the surrounding air, so the force of the circulation, which 
is always in the ratio of the difierence between the tempe- 
ratures of the water passing out of the calorifere and re- 
entering it, does not become greatly diminished, even after 
having expended a large portion of its heat, on the outside 
of the stove, in maintaining a gentle heat in the cage o, P, Q, 
adjoining to it. ^ . 

We see, therefore, that the more the water is cooled 
which passes through the last circumvolutions of the tubes^ 
the. more active is the circulation in all parts, and, conse- 
quently, the more equal is the temperature of alt the tubes 
which iieat the stove, and of the bit within it. Indeed, to 
prevent the loss of heatasmfuch as possible, thecalorifir^, 
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and all those parte of the tuhes which are placed on thct 
^teriof of the stote, are enveloped in lists of woollen cloth, 
it. Bontiemaiii hating thus applied these prinei|iies with 
so much skill, is always enabled to mttntainin these stores 
ati eqtial temperature, varying scarcely so mnch as half a 
degree of Beanmnr's tbertnolneter ; but, as if it was U€ft 
itiffieient to hate thus far resolved the problem, he coin 
trived that this degree of temperature in all parts of the 
Slbve shoiUld be constantly maintained at that point which 
was fofind most favourable for promoting incnbation. It 
was by means of the following apparatus, or regulator of 
thofire, that be attained this desirable object. 

The ciction of the regulator is founded on the unequal 
dilatatiM of difiereht metals by heat. A rod of iron k, 
Sg\, 11, screwed as abovementioned at its lower extremity^ 
is united to a female screw of brass y, which is enclosed 
within a tube of lead, terminating at its upper end in a 
ting of brass z. 

The leaden tube is plunged into the water contained in 
ihe mllfrifh^e, by the side of bfae of the tubes g. The 
dilatation of lead being greater than that of iron, at an 
equal degree of temperaturef, and the rod being also en^ 
dosed within the tube, it is heated much less than the 
tube ; add when the teihperatuj^ is raised to the required 
degk^e^ the lengtheniiig of the tube brings the ring z into 
contact with the claw a', at the shorter end of the bent 
leve^ a^, b\ d! ; but when the slightest increase of heat 
ageun lengthens the tub6, the ring z raises the claw of the 
Uver, but, by reason of the greater length of its opposite 
ann i\ that end descends much more. This movement is 
communicated near to the axis of a balanced lever ^, 
t>Uced bdow the end of the former one, and thereby 
g^re&tly enereases the motion of the lever e', and which 
movemebt is directly transmitted by the iron wire v, to 
ihd register «> which diminishes or entirely suppresses the 
aecoss of air to the fire. The combustion then abates, 
and tW ten^peratare falling a little ilk consequence^ the 
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leaden tube shortens, and is disengaged from its contact 
with the claw of the lever a\ V, dl ; and the counterweight jr^ 
fixed on the lever e\ causes the other end to rise, and open' 
be air-register ^ which affords a wide passage for the en^ 
trance of the air, when the combustion again becomes actives 
We thus see th^t the temperature of the calorifere being 
thus regulated, in consequence the tubes which circulate 
through the stove, constantly afford the same quantity of 
heat for any given time. Nevertheless this condition did 
not suffice for constantly preserving an uniform tempera^^ 
ture in the stove, on account of the temperature of the 
open air so greatly varying. To counterbalance this iiw 
fluenee M. Bonnemain has fitted upon the upper end of 
the iron rod which supports the regulating tube, an index, 
so contrived as to turn the rod,r and, consequently, the 
scj^ew y at its lower end> so as to lower or raise the leaden 
tube. In the former case the claw at the shorter end of 
the lever a', 6', d^ falling from it, causes the air register ta 
open, and raise the temperature higher than, the dilatation 
pf the leaden tube permitted; and we can thus obtain 
a higher temperature, and this regularly continued. If, 
oh the contrary, we raise the tube, by turning the index; 
the contrary way, the air register affords a less openings 
and thus produces a temperature considerably lowered. 
We thus see that it is easy to determine, a priori, the de-. 
gree of temperature which we would give to the water, 
which the calorifh'e causes to circulate through the rows 
of tubes in the stove. In order to facilitate the means of 
regulating his calorifere^ M. Bonnemain caused divisions 
to be engraved upon a dial plate beneath the index, imd 
inscribed the words *^ stronger heaV^ or ** lesser heat^* 
upon it, and which pointed out the direction in which the 
index ought to be turned, in order to produce the one or 
the other effect. 

M. Bonnemain's calorifere and regulator may, by me^ns 
of appropriate modifications, be usefully applied to pre- 
serve the temperature fit for vegetation under beds, to 
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produce in all seasons, or in advanced seasons, which are 
the most beneficial to produce an abundance of early 
crops of vegetables, such as asparagus, peas, melons, &c. 
Successful experiments of this kind have already been 
made at the Jardin du Roi, at Paris. And we may abo 
i^ply this ingenious apparatus to maintain the proper 
temperatures in green-houses, in apartments, and parti- 
cularly in stoves^ when the alcoholic or acetic fermenta- 
tions are to be produced, or the crystallization of sugar- 
candy, tartaric acid, &c., is to be efiected. 

When we would hatch chickens, &c., in the stove which 
we have above described, we light the fire in the calorif^e, 
and by means of the regulator, we obtain that degree of 
heat in the stove which is fitted for incubation ; we then 
place the eggs near to each other upon the shelves with 
borders to them, m, m, &c.,* fig. 10, which are fixed under 
each row of tubes. It is convenient not to cover, on the 
first day, more than the twentieth part of the superficies 
of the shelves, and to add every day, for twenty days, an 
equal quantity of eggs, so that, on the twenty-first day, 
the quantity of eggs first placed will be for the greater 
part hatched, so that we may obtain every day nearly the 
^ame number of chickens, but which may, nevertheless, 
be occasionally regulated by the particular season of the 
year. 

. During the first days of incubation, whether natural or 
artificial, the small portion of water contained within the 
Substance of the egg evaporates through the pores in its 
shell; this is replaced by a small quantity of air, which is 
necessary to support the respiration of the chick. But as 
the atmospheric air which surrounds the eggs in the stove 
at that degree of temperature is either completely dry, or 
but little humid, so the chick would greatly suffer, or 
finally perish from this kind of desiccation. The aqueous 
vapour which exhales from the breathing of the old fowls 
whilst hatching, in some degree prevents this ill effect ; 
but nevertheless, in dry seasons, this vapour is hardly 
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sufBcient ; and thus^ in order that the eggs may be better 
hatched in the dry seasons/ the hens cover them with the 
earth of the floor of the granary. 

. In artificial incubation, to keep -the air in the stove con- 
stantly humid, they place in it flat vessels, such as plates^ 
for example N, I4, filled with water. 

When the chickens are hatched, th^y are removed from 
the stove, and carried to the cage o, p, where they are 
fed with millet. They also separate, by means of parti- 
tions in the cage, the chickens as they are hatched each 
day, in order to modify their nourishment, agreeably tQ 
their age. 

Artificial incubation is exceedingly useful in furnishing 
young fowls at those seasons when . the hens will not sit, 
and in some situations to produce, or, as we may say, in- 
deed to manufacture a great number of fowls in a small 
space. P. 



IX. — On the Productian of fine and long Anglo-Merino 
Wool By Chas. Callis Western, Esq., M. P.* 

4 

SIR, Felix Hall, near Kelvedon, Es^x, Jan. 1, 1837. 

I BEG you to lay before the society i^ome samples I inclose 
of Merino wool : one or two of them are exceedingly cu- 
rious, and the whole of them, I think, afford proof of the 
possibility of drawing advantageous results from the culti- 
vation and improvement of this valuable breed of sheep. 

The wool in No. 1 will be of three years growth next 
clipping time ; I took it off myself this morning from the 
backs of two wether sheep. I drew it from the skin with 
quite as much difficulty as if it had only been of one 
year's growth, and with as much pain to the animals; they 
seem to be, if any thing, more sensitive under the extrac- 
tion; they will be three years old next lambing- time; they 
are fat, and I estimate the weight of their carcasses, if 

* From vol. XLV. of the TraDiactions of the Society for the Encoupage- 
ment of Arts, Manufactures, and Commerce. The society voted the gold 
Ceres jnedal to Mr. Western. . 
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killed now, at nine stone each. Yon will observe the 
strength and elasticity of the wool, and the impossibility of 
discovering any difference in each successive year's growth. 
I estimate the weight of one fleece at twenty-five pounds, 
the other at twenty-eight or thirty in the grease; they 
will have been in the house two years next clipping time* 
Their food has been, according to the season of the year, 
tares and clover, green grass-hay, turnips, mangel- wnrzd, 
and oats. 

I sent two wether sheep to London the other day, the 
fleece of one of which was of three years' growth, and 
weighs twenty-six pounds, and which shall be laid before 
the society if desired. These sheep would have been four 
years old next spring : the particulars of their weight are 
as follows. 

it, lbs. 

The two sheep alive 17 1 

17 6 »t. lbs. 

34 7 

The two sheep dead II 4 

10 5 

22 I 

Ro^^ifat ..... i ^ 83^ 

Two skins 3 2| 

Two heads 10 

Two intestines 2 4^ 

Two plucks : 6 

Blood 11} 

$t. Ibi. 

The two carcasses . 11 4 

10 5 

22 I at 6f. 6/. \2$. 9d. 

No. 3 contains the wool of six different sheep, which 
will be two years' growth next clipping time. The sheep 
now coming two years old, they will have been one year 
in^the house next clipping time : this wool, I apprehend, 
will be quite long enough for combing without any waste 
whatever, as the additional growth from that time to next 
June will be very great. 

No. 3 contains the wool from four ram lambs, got by 
a prime Saxon ram out of picked Merino ewes of my 
stock. They will, I have no doubt> be long enough fyr 
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coinbing ; there will be some wastes though not much, as 
they were very early lambed, and I e2i:p^t the staple will 
be very long before they will be clipped, and the quality 
particularly good. 

I inclose some specimens of manufacture alsd from my 
wool : the thread was spun by Mr. Wood, of Bradford^ 
Yorkshire, and afterwards wove by Messrs. Oxl^y, of 
Norwich. These were made by them, upon experiment^ 
with a little admixture of silk. Four beautiful robes, 
according to these patterns, were finii^hed, which I pre^ 
sented to the Duchess of Gloucester^ the Dowager Ladies 
Londonderry and Melville, and Lady Petre^ and they 
w^te greatly admited^ An infinite variety of articles at^, 
however^ made now of fine wool combed. Messrs. Fryers, 
whose warehouse is in Bridge-street, Blackfriars, manu-« 
factnre vety largely. I think the wools they make use 
of, are first crosses of our fine wool sheep, and Merinos, 
Some few from Anglo-Merino> the first clip; great im- 
provements are making, in order to comb shorter wool 
than could formerly be so treated; but the longer the 
staple, the better for that purpose. 

I also inclose a letter I published on the subject of 
Merino sheep, three years ago, to which I have little to 
add, except that t am still further confirmed in the cor*- 
reetness of th^ statements therein made, and find an au^ 
nual improvement in the wool and carcass of the sheep. 
I am more and more convinced I am right in the object 
at which I aim, that of growing long, fine, strong Merinc> 
wool for dc^nbingk I am satisfied it is practicable, that 
the farmer who' applies attention and skill to this object, 
will find an adequate return in the sale of wool and 
mutton, which latter will meet as ready sale as any other 
breed of sheep, and a better price by the pound than the 
larger and coarse sorts. 

I have already stated in that publication, that I neither 
expiBCt nor wish that these sheep should supersede any 
of our meat valuable breeds, but I think there is ampki 
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room for their introduction, fhat the wool opens a new 
field for our manufacturers, and that the judicious cross- 
ing of the improved Anglo- Merino sheep with our native 
breeds, may very much improve the general quality of our 
home-grown wool, and consequently, the value of our 
i^ooUen manufactures. 

. .At the period of the lowest depression of the wool-trade 
last year, I sold to Mr. Legge, woolstapler, Bermondsey- 
£ftreet, at 14d'. per pound in the grease. The weights of 
this year's clip were rather below the average in my printed 
letter. The crop of wool varies with seasons, sometimes 
nearly a pound per head, but frequently half a pound be- 
tween the different years' clip. The three preceding 
years I sold to Mr. Wood, of Bradford, Yorkshire, at 
Is. 6df. per pound. 

It does not occur to me, that any further particulars 
^111 be required by the society ; but if any more detailed 
information is desired, I shall be ready to supply it. The 
growth of fine long wool for combing, and good mutton at 
the same time, are the objects I aim at, which I have 
shown to be practicable, and which I think important, 
whether as relating to agriculture or manufactures : this 
wool is to be obtained by selecting and breeding from in- 
dividuals, the staple of the wool of which is the longest^ 
and in some cases, and for particular objects of manufac- 
ture, carrying on the fleece a second year ; and they must 
be well fed, not higher than prudence, however, in my 
opinion, requires that all other breeds of sheep ought to be» 
The society, I believe, has directed its views to the en- 
Qouragement of irrigation ; and I beg leave, in consequence, 
to inform you, that I have irrigated about forty acres with 
the greatest success. I shall be happy to furnish such 
particulars as the society may require, and it is in my 
power to give ; and I venture to send a short practical 
treatise I published in 1824, on the improvement of g^ass 
land by means of irrigation, winter floodings, and drainage* 
Jft will be seen at once that I address myself to farmers in^ 
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a country where irrigation i» quite unknown, and the uses 
of water wholly disregarded. 

One meadow of fifteen acres is irrigated by the head* 
water of a ^mill, which I take only when the miller would 
otherwise let it go by, and in the winter, or particular 
periods, when the millers are glad to be relieved from the 
pressure of too great a quantity. It is at these moments 
that the water is most valuable, and they occur quite often 
enough, where the rivers are considerable, to make the 
finest irrigated meadows possible. I was, of course, 
obliged to construct a tunnel, to carry the head-water on 
to my meadow, which will generally be necessary, the 
length and diameter of it more or less, according to cir> 
cumstances ; but by such means the irrigation of meadows 
might be general along the whole line of a river, if an 
arrangement with the millers could be made for that pur- 
pose. I am convinced, that in this instance, that is to say 
upon the Blackwater river, which empties itself at Mal- 
don, the water which the millers would be desirous to get 
rid of, would, in all cases, amply repay all the expenses 
attendant upon forming the meadows properly to receive 
it; the advantages would also suffice to pay any moderate 
recompence to the millers. 

The experience I have had of the benefits of irrigation 
(my meadows having been completed above ten years) 
convince me that it is utterly impossible to apply capital to 
the improvement of land in any way so profitably as by 
the means of irrigation, and the application of water in all 
the various ways in which it may be used. 

I am, sir, &c. 

A. AiKiN, Etq. Sec. CHARLES C. WeSTERM. 

SIR, Society of Arts, <f-#. Adelphi, Feb. 3, 1827. 

I am directed to acknowledge the receipt of a copy of 
your pamphlet, and also of your communication respecting 
the growth of l6ng wool on Merino sheep. 

Your letter and accompanying samples have been laid 
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before ll^ conunittee of agriculture, who will be glad to 
receive any additional information on the subject that you 
may have to communicate. 

It i^, I believe, tbe general opinion, that if a sheep is 
not sheared, the wool will come off spontaneously in th^ 
course of the summer; and every one must have observadi 
that the fleece of sheep kept on commons, or poor faiJIy 
pastures, becomes ragged, and separates in flakes a little 
previous to shearing time. It is also well known, th^t in 
Iceland, and I believe in Shetland, the sheep are never 
sheared, but the wool is pulled off by hand, when it has 
become loose. In your Merinos it is evident that this 
annual casting of tbe coat does not take place. Does tbia 
happen also with Merinos treated in the usual manner* 
and with the other improved breeds of English sheep, or 
is it a consequence of the housing or cotting system 
adopted by you, and long since practised with the fine 
short- woolled sheep of Saxony ? 

Can you furnish us with a statement of the expenses 
and prof^s of housed she.ep, comparatively with those of 
sheep treated in the ordinary manner? The expenses 
are tbe erection of cots, the cutting and dirrying roots apd 
green crops for food, the increased proportion of hay and 
other dry food which the cotting system requires, the cart- 
ing of the maoiire, the loss of tw9 years' interest on the 
price of tbe first clip, and of one yearns interest qj^ the 
second. The advantfiges appear to be a more ec.ono9iiijpl^ 
consumption of tbe roots and green crops^ ap in^^rea^ 
quantity of manure, the difference in cost between thr<ee 
yearly sheai^ngs and one triennial shearing, and the gain, 
if any, on one fleece of long fine wool, as compared with 
that on three fleeces of short fine wool. Probably, also, 
fewer lambs would be lost, and the flock in general would 
be healthier when cotted than when managed in the usual 
manner. 

Have you any experience on the advantages of salf 
mixed with the food of $heep? It is largely used fqr tiiis 
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purpose both in Saxony and Spain, and the health of the 
animals is said to be much promoted thereby. 

When raw wool was the great artiele of export from 
England to the Low Conntries^ the bast was that produced 
in the hilly parts of Shropshire, Worcestershire, Hereford-* 
shire, and Gloucestershire. It appears to me very proba- 
ble that in this district the system of cotttng was largely^ 
if not universally, practised, being probably originally 
adopted as a protection from wolves and other wild ani- 
mals, as well as from robbers, which long infested these 
borders of England and Wales. The reason of this my 
opinion is the frequent occurrence of the word cote or 
cot, as a termination to the names of villages and hills, in 
such parts of this district as I am acquainted with. Thus 
in Longmont forest, in Shropshire, the northern extremity 
of tins district, there are the villages and hamlets of Med- 
licot, Batchcot, Ascot, Sibberscot, Westcot, Picklescot, 
Whitcot, &c. ; and in the southern extremity, the Cots* 
wold. Jn other parts of the country also, the word cot 
occurs, though not so frequently as in that stated above. 

I am, sir, &c. 

a c. WssTBEN, Esq. Arthur Aikin, Sec. 

SIR, Felix Hall, Feb, 9, 1827. 

I have received your letter of yesterday's date. TTie 
principal object that I had in view was to make known the 
curious fact, that the animal will carry its fleece, in all its 
strength and beauty, three years; and hoped that the 
knowledge of it might induce others to aid the experimenf ; 
I have produced the article, such as never was seen or 
contemplated before, most people supposing, as you did^ 
that sheep shed their fleece every year ; and I have given 
you the butcher's return of the carcass*" . The manufac- 
turers must decide the value of the wool : when that is 
ascertained, farmers will learn the expense of cotting, &c. 
comparatively with out-door grazing. Let it be under- 

* For the txcellence of th« carcaM I refer to Mr.Hndton, of Bond-street. 
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stood, however, that I do not propose the wool should be 
more than two years' growth, which would require, there- 
fore, only one year's cotting, and that the number so cotted 
should form only a part of the flock, according as was con- 
venient, and that these should be wethers, put up at about 
sixteen or eighteen months old, and shorn at twenty-eight 
or thirty months old, when they would be ready for 
slaughter also: and these should be selected from the 
wether flock for their wool, taking those best adapted. I 
am afraid the committee did not understand mv statements, 
probably from want of clearness in my manner. I meant 
to say, that I thought the powers thus shown by the ani- 
mal to grow such a fleece, and at the same time yield such 
a carcass of mutton, were circumstances sufficiently curi- 
ous to warrant my laying the information before the so- 
ciety, and that T thought the new article might be service- 
able for some of the finest of our fancy articles of manu- 
facture, in which the French have excelled us : and I 
isent accordingly two or three specimens of China crape* , ' 
made of fine Spanish wool, grown by me, and manufac- 
tured at Norwich. As to the treatment of the flock at 
large^I have stated my opinion upon what I think sufficient 
grounds, that in consequence of the excellence of our pas- 
tures in England, and our' extensive turnip husbandry, 
and the universal taste for fat meat,^ we might here exclu- 
sively grow a long, strong, and fine wool, as we have ex- 
clusively grown, and I believe shall continue exclusively 
to grow, the long coarse wools ; for unless sheep are well 
fed, it is impossible to grow wool long and strong. The . 
French are importing our long-woolled sheep, and South 
Down, and a society is formed in Paris for the improve- 
ment of their wools. They may grow the South Down ; 
but unless they keep the sheep higher, the long wool will 
become brittle immediately, and very soon shorter, and 
inferior in quality for combing. I sell my wool now an- 
nually for combing purposes. An intelligent manufacturer 

* Imitation of China crape made from picked wool of one year's growth. 
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whom I saw at Bath the other day, said, he thought it 
might also be found particularly useful for the warp to 
take the finest Saxon upon in the woof. Upon the whole, 
my object is to draw the attention of landowners and ma- 
nufacturers to an inquiry into the practicability of produc- 
ing a most valuable and novel raw article of manufacture, 
and to give them such evidence of probable success as 
shall warfaut their giving the subject some portion of their 
time and their thoughts. 

You ask if I give salt to my sheep ? I giye them all 
they will eat; in the spring, when ewes and lambs are 
feeding in the water-meadows, they eat a great quantity. 
I can have no doubt of its salutary effects. I gave you as 
full an account as I could of my water-meadows, &c. 

I am, sir, &c. 

A. AiKiN, Etq.Sec.^$. ChARES C. WESTERN. 

P.S. — I cannot tell whether the sheep of this country 
shed their wools ; but I will make a trial of it. I cannot 
think the difierence of feed, or that cottisg, will make any 
difference, except, indeed, that sheep very scantily fed, 
such as those on the commons, have always a tendency to 
lose the fleece ; and when it comes off so easy, the bushes, 
£cc. and their own scratching (for they are generally scab- 
bed or lousy), by degrees strip them of their clothing. 
Whenever a sheep is unhealthy his wool becomes loose. 



X.' — On Rearing Silk-Worms upon Lettuces only By 

Mr. Edward Heard, Chemist. 

SIR, London, Dec, 29, 1827. 

As your valuable work has occasionally been the vehicle 
of communicating practical information on the subject of 
rearing silk-worms, and growing silk in England, I flatter 
myself the following observations, with the results of a 
series of comparative experiments, made this year, on the 
same subject, will not be found uninteresting. 

The puiture of silk has, for some time past, engaged my 

YOL. II, G 
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labours' and attention ; I diligently read all that had been 
written on the rearing of silk-worms in England, for the 
last forty years ; and I have daily weighed the plaudble 
objections urged against their successful propagation, from 
a scarcity of food, especially of that description of it which 
they are said to prefer, viz. the mulberry-leaf. I have 
especially considered the strong argument used of the 
higher price of labour in this country compared with the 
continent, to render a competition with foreign markets 
unavailing : and after the most rigid enquiries and calcu- 
lations, I am still fully persuaded, from my own experience, 
that silk may be profitably grown in several districts of the 
united kingdom. 

In elucidation of this position, I shall now proceed to 
the developement of those facts, upon which my own 
belief is grounded ; and first, with reference to their food. 
Upon this' head, I am clearly of opinion that too much 
stress has hitherto been laid upon the necessity of confining 
the worms solely to the leaf of the mulberry-tree. 

The prejudice in favour of this diet may probably have 
arisen from first observing them in a state of nature, feed- 
ing on those leaves ; and it doubdess has acquired addi- 
tional strength from learning, that in all silk-growing 
countries, this aliment is exclusively selected for their use ; 
but it does not of necessity follow, that this is the only 
vegetable agreeable to their taste, or best adapted for the 
production of silk. On the contrary, the results of various 
experiments I have piade, have fully demonstrated, that 
the nature of the food has very little to do with the quan- 
tity or quality of the silk produced ; these deviations arise 
from quite different causes, which shall be presently ex- 
plained. Any vegetable, therefore, which these insects can 
relish, so as to constitute their daily food, upon which 
they evidently thrive and attain maturity, is equally well 
calculated to supply silk of the same quality, and in equal 
quantity, as that from the mulberry. These conclu- 
sions, I am aware, stand quite opposed to the notions 
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generally entertained ; but we should be governed by 
&cts alone ; and a variety of experiments^ rigorously con-* 
ducted with different species of vegetables, have decisively 
confirmed my opinion. 

I have, during the present year, reared several hundred 
worms upon a species of lettuce obtained from abroad, 
which have gone thr6ugh their successive changes, and spun 
silk of a quality and in quantity equal to that obtained 
from a corresponding number, fed entirely on the mul- 
berry-leaf. Indeed, in a few instances, the cocoons were 
much larger, and the silk double the quantity, in these 
fed on this lettuce, but on an average there was at least 
an equality of produce. I have further the pleasure to 
add, that I have had a second generation of these A^orms, 
spontaneously hatched this autumn, which have, throughout 
their larva state, solely subsisted on this lettuce diet, have 
attained maturity, and in produce yielded similar re- 
sults*. The superiority of this description of lettuce, over 
those indigenous to the soil of this country, consists in 
it being less succulent, producing very large leaves, less 
stalk, and consequently affording less opium (which may 
be injurious to them) than the common lettuce — the worms, 
too, invariably give it the preference. In a rich soil, placed 
at a proper distance from each other, they attain an im- 
mense size, and are, therefore, more economical. Next 
year I hope to have the power of ascertaining the quantity 
and expense of this food per acre, the number of worms it 
will feed, the amount and value of their produce in silk, 
and the attendant expenses of this experiment ; the results 
of which, on a future occasion, I hope to lay before the 
public. • 

It has been conjectured, I believe, by some naturalist, 
that the mulberry-leaf " contaias a silky tissue," which is 

* Notwithstanding the coldness of the present month, I have had some . 
moths laying eggs up to the 10th inst., and others which remain in their 
chrysalis state ; these were kept in apartments of the common temperature at 
this season without fires; a proof that the breed of worms in my possession are 
now become quite naturalized to this climate, and would 'stand the winter 
with Tery litd« precaution. 

63 
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animalized by the worm, and afterwards spun: were thk 
the case, -and this silky matter exclusively found in the 
leaf of the mulberry, it would naturally follow, that no 
other food could supplj^ the insect with the requisite mate- 
rial for forming silk ; but the above recited experimental 
trial, of an exclusive lettuce diet, and its favourable ter- 
mination, exposes at once the fallacy of such a theory, and 
confirms the practicability of rearing them entirely on 
other food. 

In pursuing these interesting researches, if we examine a 
worm in the act of spinning, no vestige of silk appears ex- 
ternally : on destroying the animal, and opening its body, 
there is an equal absence of a silky filament within ; a 
gold-coloured, thick, viscous fluid is usually found, and 
this unquestionably must be the basis of the silk obtained. 
It strikes me then, as a probable operation carried on, that 
this fluid, by a vermicular motion, is gradually ejected into 
the mouth of the animal, where it undergoes a change, 
either by the abstraction, or absorption of some principle, 
which renders it convertible from a fluid to a solid state, 
gives it tenuity and susceptibility of being drawn into a 
long continuous thread, by the natural instinct and efforts 
of this industrious animal, until the whole of this juice is 
thus expended, and then it proceeds to enter into another 
state of existence, in which it has its last and most impor- 
tant duty to perform, that of perpetuating its species. 

To return from this digression, I assume it, then, as a 
fact, sustained fully by my owu experiments, that what- 
ever description of food this insect can consume, which 
ripens it to maturity, and preserves its animal juice in a 
healthy state, is doubtless fit for the formation of silk ; but 
the quantity must, in a great measure, depend upon the 
species, size, and constitutional energies of the individual 
worm, a variation often observable in those fed on mul- 
herry-leaves, as well as with any other diet. 

But the primary cause of a defect in the quality and 
deficiency in the quantity of silk obtained from these in- 
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sects (commonly attributed to the quality of the food)^ 
proceeds; in reality, from errors in the treatment of these 
animals. 

When too great a number are congregated together, and 
no adequate provision made to remove, frequently, their 
ordure, in order to keep them perfectly dry and clean ; 
when irregularity in the hours of feeding occur, and their 
food is not administered free from moisture, and in proper 
proportions, to avoid waste, being trampled on, or covered 
with their excrement ; when the bodies of those who have 
died in their various sicknesses are not speedily removed, 
to prevent contamination ; when ventilation is neglected, 
and a proper temperature not preserved, disease will inevit- 
ably be the consequence ; the functions of the animal be- 
come impaired, and such a state of imbecility will neces- 
sarily produce a deteriorated quality, and a diminished 
quantity of silk. 

It is to this cause principally, and not to the quality of 
the food, that such discrepancies are owing ; for it is a 
well ascertained fact, that these animals will not devour 
food injurious to their existence ; and as lettuces are proved 
to be as good food for them as mulberry-leaves, and can 
be cultivated in all seasons, in sufficient abundance, the 
main difficulty of their propagation, and immediate main- 
tenance in this country, is thus obviated. 

I advert to their immediate maintenance on lettuces, 
with the view of allowing the numerous plantations of 
mulberry-trees now raising by the '* Incorporated Silk 
Company," and other spirited individuals, to attain a pro- 
per size, in order to supply hereafter an additional, but 
not exclusive, stock of food ; and with the intention of 
lessening the expense of silk establishments, I would strongly 
recommend the growth of the black mulberry, as well as the 
white, (now exclusively preferred) aware that an excel- 
lent wine may be prepared with their fruit, under proper 
management, little, if at all, inferior to foreign produce. 

Secondly, with regard to labour. — Under this divisional 
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head; I shall briefly remark, that the price of the labour of 
women and children, who would, in these operations^ be 
chiefly employed, in some parts of England and Wales, 
is exceedingly low; and especially in Ireland, where I 
have known men to receive only sixpence or eightpenoe 
per day, and women. and children proportionably less ; the 
value of labour would, consequently, be nearly on a par 
with several parts of the continent, where silk is grown; 
!but as creating employment for the lower classes must, at 
'ibis time, be a primary object with the legislature, ftom an 
admitted . redundancy of population in that country^ the 
silk establishments offer very weighty poUtical motives for 
their encouragement. 

Thirdly, on the subject of climate. — On this ground 
there is very little room for objection ; as the successful 
experiments which have, from time to time, been made in 
the rearing of silk-worms in England, decisively prove 
that our temperature is by no means unfavourable to their 
growth and productive industry, and that even in some 
respects it possesses peculiar advantages over the southern 
parts of the continent. It appears, however, from late 
enquiries, that in Europe especially, recourse is had to an 
artificial climate, for rearing these insects ; consequently, 
atmospheric changes, to which they are not necessarily 
exposed, can prove no impediment to their successful pro- 
pagation in this country, pursuing the same system as 
abroad. 

Lastly. — ^There is a consideration which, above all 
others (in the culture of silk), demands our most grave 
and immediate attention, and it has, I fear, been much 
overlooked, or not generally known. 

It is sm ascertained fact, that there are diflerent species 
of the silk-worm, some yielding even more than double the 
quantity of silk that others do; and this silk of a superior 
quality and colour. It would, I conceive, be well worth 
the expense (to any enterprising individual embarking in 
such a concern) of sending an intelligent traveller to every 
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silk-growing country, in order to collect the eggs of these 
different species, and glean all necessary information re- 
lative tp^^ their ha^bits, local mode of tre£^tment, products, 
and relative valnej. and I flatter myself the results of such 
inquiries would amply compensate the expenses attendant 
upon such a mission. 

I have thus hastily glanced at the principal objections 
urged against the growth of silk in this country ; I hav^ 
endeavoured to point out, that they are remediable by the 
substitute prpposed> and the mode of treatment recom- 
mencled, I have shown that the crops of silk may be 
doubled, by a second generation, in our common tem- 
perature ; and by artificial heat and suitable ventilation, 
with other concurrent precautions, may be made to yield 
even tbree or four crops of silk in succession the same 
year ; and that each of these crops may be rendered of 
still greater value in produce and in quality, by a judicious 
selection of the finest breed of worms. In conclusion, I 
can truly add, that as it is a pursuit to which I have de- 
voted much labour and time, and derived great pleasure 
from it, I shall feel amply gratified, if the results I have 
here presented of my comparative experiments on the sub- 
ject of food, and the important facts they tend to establish, 
should lead to the further prosecution of more extensive 
trials, and thus afibrd encouragement to a species of in- 
dustry, new, it is true, but pregnant with many advan- 
tages, in every point of view, and well calculated to ad- 
vance the manufacturing and agricultural interests of this 
country. 

I have the honour to be, sir, 

Your very obedient humble servant, • 

To T. Gill, JS*y. EdwARD HeARD. 

Note. — The French mode of heating hot-houses, des- 
cribed in the present number, seems admirably adapted to 
the rearing of silk-worms.-r-EDiTOR. 
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XL — On Colourless Lac Varnish. By Mr. Georgb 
FiBLDy of Syon Hill Park, Isleworth ; and Mr. Hev. 
LuNiNGy of Apothecaries' Hall, London*. 

The varnish prepared by dissolving shell-Iac in alcohol is, 
in hardness and brilliancy, superior to all others, except, 
perhaps, copal varnish, but can rarely be employed by the 
painter, on account of its dingy, muddy, yellowish brown 
colour. The society have for some years endeavoured to 
draw the attention of artists to this subject, by offering a: 
premium for lac varnish sufficiently colourless for the use 
of painters. The premium was claimed during the pre- 
sent session by Mr. Field and Mr. Luning ; and on exa- 
mination, the processes of each of these gentlemen appear- 
ing to answer the intended purpose, the society have 
thought fit to reward both of them. 

Mr. Field's process is as follows : — 

Six ounces of shell-lac, coarsely pounded, are to be dis- 
solved by gentle heat in a pint of spirits of wine. To this 
is to be added a bleaching liquor, made by dissolving puri- 
fied carbonate of potash in water, and then impregnating 
it with chlorine gas, till the silica precipitates, and the so- 
lution becomes slightly coloured. 

Of the above bleaching liquor add one or two ounces to 
the spiritous solution of lac, and stir the whole well toge- 
ther; effervescence takes place, and when this ceases add 
more of the bleaching liquor, and thus proceed tUl the 
colour of the mixture has become pale. A second bleach- 
ing liquid is now to be added, made by diluting miuiatic 
acid with thrice its bulk of water, and dropping into it pul- 
verized red lead, till the last added portions do not become 
white. Of this acid bleaching liquor small quantities at a 
time are to be added to the half bleached lac solution, al- 

* From \oI. XLV. of the Transactions of the Society for the encourage* 
ment of -Arts, Manufactures, and Commerce. The society voted the sum of 
twenty pounds to each of the candidates. In oui last volume, p. 808, wi}l 
be found Professor Hare's, of Philadelphia, method of effecting this important 
object. 
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lowing the effervescence which takes place on each addi- 
tion to cease before a fresh portion is poured in. This is 
to be continued till the lac, now white, separates from the 
liquor. The supernatant fluid is now to be poured away, 
and the lac is to be well washed in repeated waters, and 
finally wrung as dry as possible in a cloth. 

The lac obtained in the foregoing process is to be dis- 
solved in a pint of alcohol, more or less, according to the 
required strength of the varnish ; and after standing for 
some time in a gentle heat, the clear liquor, which is the 
varnish, is to be poured off from the sediment. 

'* White lac varnish," says Mr. Field, " as above pre- 
pared, and used in a temperature of not less than sixty 
degrees, dries in a few minutes, and is not afterwards liable 
to chill or bloom ; it is therefore applicable to drawings and 
prints which have been sized ; and may be safely and ad- 
vantageously used upon oil-paintings which have been 
painted a sufficient time, as it bears out colour with the 
purest effect. This quality prevents its obscuring gilding, 
and renders it a valuable leather varnish to the bookbinder, 
to whose use it has already been applied with happy effect, 
as it does not yield to the warmth of the hand, and resists 
damps, which subject bindings to mildew. 

*' As lac is the basis, even in name, of all the metallic 
lackers, colourless lac may afford silver and steel lackers, 
with little or no obscuration of their lustre. Its varnish 
polishes better than any other, and is applicable to some 
uses of the jeweller, to which purpose it has also been ap- 
plied, as it has also successfully to the varnishing of Jight- 
coloured woods, and cabinet work, to which it is applicable 
in the manner of French polish ; and there can be no doubt 
it would afford coloured lackers and varnishes of superior 
quality. In fine, the white lac varnish is generally ap- 
plicable to the various purposes of other white hard spirit 
varnishes, and is to be used under the same conditions, 
and with the same management.*' 
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CERTIFICATES. 
SIR, No. 3, Norru'sireet, Ha^markei, April 28, 1827. 

I am desirous of certifying to the Society of Arts, Sic., 
that, having been in the continual habit of using lac and 
amber varnishes fifty years, I have tried and proved the 
superior excellence of Mr. Field's white lac varnish, which 
I consider a most valuable discovery for the arts. I beg to 
assure the society, also, that I was authorized by an emi- 
nent artist and manu£acturer, who had also used and ap- 
proved it, to offer Mr. Field one hundred pounds for the 
purchase of his process. 

^ I am, sir. Sec. 

A. AiKiN, Esq, Sec, GeORGE Veale. 

SIR, HarUy-ttreei, May 2, 1827. 

I am requested by Mr. Field to give my opinion of the 
white spirit varnish, made with gum lac and spirits of wine 
by him, and submitted to the Society of Arts for their 
premium. 

I am happy to have it in my power to give my testi- 
mony in its favour, as I cannot conceive it possible to 
make a spirit varnish from so hard and highly-coloured 
gum, so perfectly colourless and manageable in its appli- 
cation, more pure and excellent in any respect. 

I am, sir, &c. 

A. AiKiN, Esq. See. W. Beechey. 

SIR, 

As I have been informed that the society will meet this 
evening, and that the merits of Mr. Field's varnish will 
come under its consideration, I conceive it a duty on my 
part toward him to express the very high opinion I have 
formed of it for hardness, transparency, rapidity in drying 
without tackiness, and the total absence of that worst of 
vices in the mastic and others, the vice of blooming. I 
have through life been in the habit of talking with artists 
on subjects always considered as desiderata amongst us; 
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and the one most frequentlj mentioned was a varnish pos- 
sessing the above qualities.' On such occasions I have fre- 
quently heard the wish expressed, that lac could be de- 
prived of its colour, as thence we might hope for that 
which is now proved possible, a perfect varnish. 

For myself, I can only be grateful for the individual ad- 
vantage my own profession, that of painting, has received ; 
but it appears, from various conversations I have had with 
persons in the habit of using varnishes over woods and 
metals, that its hardness without brittleness, and its colour- 
less beauty, wiD give it a general value. 

I am, sir, &c. 

A. AiKiN, Esq. Sec. G. F. JoSEPH. 

SIR, 10), Titchfield'ttreet, April 30, 1827. 

I have tried Mr. Field's vamish, and find it excellent, 
both in hardness and goodness of coloiu:, which is whiter 
than any I have been in the habit of using, and which var- 
nish above mentioned does not get yellow. 

I am, sir, &c. 

A. AiKiN, Esq. Sec. J. VaHLEY. 

DEAR SIR, 191, Regent-street, May 2, 1827. 

I have tried your white lac varnish upon coloured en- 
gravings, and highly approve of its colour and hardness. 
It certainly works very free, and dries well. I therefore 
hope it will receive the favour of the Society of Arts. 

I am, sir, &c. 

Mr, Field. R. AckERMANN, Jun. 

DEAR SIR, 6, Cireneester-place, Fitzroy-square, May 2, 1827. 

Hearing that your lac varnish is before the Society of 
Arts, I beg to add my testimony to its excellence. I have 
tried it, and find in it every property that can be wished 
for in a spirit vamish. I have made many experiments in 
varnish-making myself, and use chiefly what is of my own 
manufacture, because I cannot depend upon what is to be 
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had at the shops ; but I shall confidently use your's for 
every purpose when I want a spirit varnish. 

1 am, sir, &c. 

Mr. Field. J. LiNNELL. 

In examination of Mr. Field's varnish by the commit- 
tee, it was found slightly to change the coloiu: of test 
paper, indicating the presence of a little acid ; on which 
it became a question whether the more tender of the 
colours used by painters were likely to be affected by it. 
This discussion produced the following letter from Mr. 
Field :— 

SIR, Si/on Hill Park, April 28, 1827. 

I beg respectfully to suggest to the committee, that if 
my white lac varnish contained chlorine it would bleach 
test-paper, instead of which it only reddens it, in common 
with other spirit varnishes. Colours, which could be in- 
jured, however, by so weak an agency, would be of no 
value; iiideed, many pigments are heightened and im- 
proved by acids. I find, also, that the brown lac varnish, 
mastic varnish, poppy oil, and even spirit of wine, redden 
test-paper. Artists are in the constant use of vehicles even 
less neutral than these, such as vinegar, oils bleached by 
acids, and mucilage used in water painting, which is sel- 
dom free from acidity ; while acetate of lead, and the sul- 
phate of zinc, are constantly employed as dryers, without 
apparent injury to colours, some of which are salts, as ver- 
digris, &c., and few of them are perfectly neutral ; add to 
which, I do not find that bright iron, steel, &c., lackered 
with my varnish, become in the slightest degree tarnished. 

I have accompanied this with a specimen of my varnish, 
which does not change test paper, and I am confident it 
may be completely edulcorated in the preparation, sa as 
not at all to affect it. 

As a further proof of its not having any property in- 
jurious to colours in its present state, I have varnished a 
coloured diagram, the colours of which are of my own pre- 
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paring, for inspectiou of the committee, without the pre- 
vious usual defence of an intermediate sizeing ; and as the 
ultra-marine therein (which, though otherwise the most 
durable of colours, is instantly destroyed by an acid), and 
also the madder colours (which, resisting entirely the action 
of light and oxygen, are yet readily destroyed by chlorine), 
are both unaffected by this varnish, as are also the other 
colours of the diagram, I think my long experience in 
such things justifies me in pronouncing it perfectly inno- 
cent with regard to colours. 

I am, sir, &c. 

A. AiKiN, Esq. Sec. GeoRGE FlELD. 

Mr. Luning's process is as follows : — 

Dissolve five ounces of shell lac in a quart of rectified 
spirit of wine ; boil for a few minutes with ten ounces of 
well burnt and recently-heated animal charcoal, when a 
small quantity of the solution should be drawn off, and 
filtered ; if not colourless, a little more charcoal must be 
added. When all colour is removed, press the liquor 
through silk, as linen absorbs more varnish, and afterwards 
filter it through fine blotting-paper. 

In cases where the wax contained in gum lac would be 
objectionable, filter cold ; if the wax be not injiuious, filter 
while hot. 

On comparing Mr. Luning's varnish with Mr. Field's, 
in the state in which each was sent to the society, the 
former was of a much thinner consistence, and was ren- 
dered turbid, by scales of wax and a few particles of char- 
coal floating in it. On passing it through common white 
filtering- paper, the impurities were separated, and the 
liquid came through in a more completely colourless state 
than Mr. Field's. This seeming advantage was, however, 
owing to the much greater state of dilution . of Mr. Lu- 
ning's varnish; for, when brought by evaporation to the 
consistence of Mr. Field's, they each appeared as nearly 
as possible of the same very pale yellowish tiat ; so that 
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for the use of the painter and varnisher they may each be 
called equally colourless, 

Mr. C. Varley having made some interesting compara- 
tive experiments on the the two varnishes, his letter to the 
secretary detailing the same is here added. 

SIR, 52, Upper Thomhaugh-ttreet, March, 31, 1827. 

I have varnished some of my sketches with TVIr. Field's 
lac varnish, and some with Mr. Luning's ditto. 

Mr. Field's varnish appears to me to answer all that can 
be expected from a varnish. It may be laid on as freely 
as any other varnish, and dries quick, brilliant, and trans- 
parent. It is superior to all other varnishes in its approach 
to a glassy surface, and in freedom from tackiness. It is 
about a. right strength or body, though I prefer a sample 
I had before from Mr. Field, which is as thick as can be 
laid on ; for it is desirable for a varnish to be as thick as 
will allow time for it to be spread on, because it then 
thickens so soon, that its solvent has no time to act on the 
oil or colours of the picture. 

Mr. Luning's varnish is a great deal too thin, and there- 
fore requires two of three coats before it will bear out ; and 
then, owing to its thinness, the activity of the spirit softens 
the first coat of varnish, and renders it uneven. It is not 
so brilliant as Mr. Field's, owing to the mixture (not solu- 
tion) of wax, and is rather dirty, from the wax retaining 
some of the charcoal. Therefore I most decidedly give 
the preference to Mr. Field's varnish. 

I have succeeded in throwing down both the wax and 
charcoal by adding spirit (essential oil) of turpentine, 
which dissolves the wax, and the solution then becomes 
sufficiently heavy to separate from the varnish ; it requires 
at least one of spirit of turpentine to three of the varnish 
before the former is heavy enough to separate, and then it 
is scarcely a liquid, and separates very slowly ; but if more 
spirit of turpentine is added, it goes down quicker. The 
varnish dissolves a small portion of the spirit of turpentine, 



On the Microscope. 95 

which I feared might be an evil, when drying : but I can- 
not perceive that it makes any difference. Mr, Luning's 
varnish, when so freed, appears more colourless than Mr. 
Field's ; but, if brought to the same iStrength, there would 
be very little difference ; but probably a union of the two 
processes may produce the varnish like water, though the 
colour of each is at present equal or superior to most of 
the varnishes now in use, and will therefore stand at the 
head as the chief varnish. 

I am, sir, &c. 

A. AiKin, Esq., Set. CoRNELIUS VaRLEY. 

In the Philosophical Transactions, vol. LXXXIV. is a 
chemical examination of lac by Mr. Hatchett, from which 
it appears, that one hundred parts of shell lac consist of 
90*9 resin, 4 wax, 2*8 gluten, and 0*5 extract. Cold alco- 
hol will take up eighty-one parts of the resin, and leave 
the wax and gluten untouched ; it would, therefore, pro- 
bably, be an improvement on either of the above processes, 
to make the first solution of the shell lac in cold, instead 
of in warm or boiling alcohol. 



XII, — On the Microscope. By the Editor. 

To prepare Straw, for viewing it under the Microscope. 
— When straw has been steeped a short time in a solution 
of pearl-ash, rendered still more caustic by quicklime, then 
washed in water and dried, it will be found to have lost its 
rigidity ; and, on placing a very small portion of it, of an 
eighth of an inch square only, for instance, between two 
slips of glass, with water, and rubbing the one slip over 
the other a few times, the straw will generally be found to 
separate, or be decomposed, and to display its admirable 
and beautiful structure under the microscope. The chief 
part of it consists of long slender filaments ; of plates or 
scales, with ragged or toothed edges all around them, and 
united, as it were, by a kind of suture, with air-valves in;- 
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terposed at regular intervals between them ; and in some 
places there are tubes or pipes, kept distended by means of 
oval rings, or hoops placed within them, at equal distances 
apart ; whilst in others, spiral wires are enclosed. In tlie 
course of rubbing, these oval rings and spiral wires will 
frequently become loosened, and completely separated 
from the mass, so as to be distinctly visible 

On viewing the Fungi, or cause of the Smut in Wheat, 
— On taking a very small slice of the stem of wheat that 
had become spotted with smut, and placing it between two 
slips of glass wetted with water, and rubbing them over 
each other, the black spots separated and diffused them- 
selves through the water; and upon subjecting them to the 
test of the microscope, presented the forms of the fungi, so 
admirably delineated by the celebrated Mr. Bauer, in the 
late Sir Joseph Banks's excellent paper, on the causes of 
the smut in wheat, published in the Royal Society's Trans- 
actions. A lens, the twentieth of an inch focus, is, fully 
sufficient for displaying their forms. The manner of 
growth, or adhesion of the fungi to the stem, was also 
clearly shown in several of the parts of the slice. 

On the Discovery of two sets of Teeth and Jaws in the 
mouth of the Cheese-mite. By T. Carpentbr, Esq. — 
The Editor was lately invited, by Mr. Carpenter, to bring 
his Varley's single microscope to his house, in order to 
prove its powers by the inspection of a few test objects. 
He accordingly went, as requested, and had the pleasure 
to find that its performance equalled all the microscopes 
Mr. Carpenter had tested, in the trial of difficult objects, 
with the exception of Mr. TuUey's last compound achro- 
matic one ; and even that in one object only : so that the 
Editor has abundant reason to be satisfied with his Var- 
ley's microscope, of which he has published an accurate 
description, with two plates, in vol. IX. of his Technical 
Repository, and can only wish that other single micro- 
scopes may be made equally perfect. Mr. Carpenter was 
particularly struck with the abundant field of view, which 
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he had no conception could have been obtained in the 
single microscope. 

After having tried the feathers of the Menelaus, the cab- 
bage-butterfly, and others, which presented no difficulty in 
viev'ing them ; he laid before the Editor an object, placed 
upon a slip of glass, and covered with a slice of talc; 
telling him, that he had endeavoured to discover the ana- 
>my of the mite, but not mentioning in what particular 

*pect. However, upon submitting the object to the 
roscope, the Editor quickly found, that two sets of teeth 
the jaws were most beautifully displayed on each side 
object. On mentioning this, Mr. Carpenter said 
ere what he wished to tty the power of the micro-^ 
sc^ ith, but would not have previously mentioned them, 

bui he Editor have found it out himself. The teeth 

are, lay be supposed, exceedingly deUcate, but are 

most^"""'^ ictly displayed, and form exquisite microscopic 
objects 'hey were obtained by placing the mite between 
two slit ' glass, \5etted with water, and sliding the one 
over the ^..^. 

Mr. CC .ter stated, that the mite he experimented 
upon, was Iry specimen. He has since tried several 
others in th^ me way, but not met with the desired suc- 
cess, neither ^«*s the Editor succeeded in similar attempts. 
It has been suggested by a friend, that possibly the mite in 
question had been partly dissected by other mites, and 
thus more readily yielded to the trial. However, the ex- 
periment is well worth repeating ; and, at any rate, it 
affords a curious fact in natural history. 

On the Apparatus used by the Fly^ termed the Horse- 
stinger. — Mr. Carpenter, who is an excellent entomologist, 
mentioned to the Editor, that he was accustomed, when 
riding on horseback, to suffer his horse to stop, upon being 
attacked by any insect, until he had freed it from the an- 
noyance; and that in this waj?, he had frequently met 
with interesting objects for his microscope., Amongst 
others, he showed the Editor the extensive set of appa- 
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ratus, employed by Ae horse-stinger fly ; consisting of no 
less than six instruments^ namely^ a sheath, two knives, 
two finely-toothed saws, and a tongue ; and all of which 
he had beautifully displayed^ so as to form a most interest- 
ing object for the microscope. 

- On the Apparatus employed by the Female Cynips in 
laying its' Eggs. — Mr. T. Carpenter has furnished his name- 
sake, Mr. Philip Carpenter, optician, of Regent-street, 
with two beautifully displayed objects for his microcosm ; 
being a male and a female cynips. The female lays her 
eggs upon the wild rose-tree, and causes those well-known 
mossy excrescences to form thereon, in consequence. It 
was from one of these excrescences, shut up in an insect 
box, covered with muslin, as asual, that the pair of cynips 
were bred. The female has an apparatus attached to the 
hinder part of her body, consisting of the two parts of a 
sheath, between which is ordinarily placed a slender tube, 
having its end triply cleft, and whose office is to <;onvey 
the eggs into the punctures made by the insect for receiving 
them. This tube is exposed perfectly to view, in the above 
object. 

On an Apparatus made by Mr. John Cuthbert, 
Opticiany for viewing the Animalcul^B in Water. — On the 
Editor calling upon Mr. Cuthbert lately, he showed him a 
small apparatus, in which he had kept nine or ten wheel 
animalcules alive, and in full vigour, for upwards of a 
week, so as to be at all times ready for inspection in the 
microscope. 

This apparatus consisted of two short cylindrical brass 
tubes, ground accurately together, so as to fit air-tight, 
the one within the other. Each of these tubes had a flat 
polished glass plate fitted into its upper end, by having a 
recess formed in each to receive the glass, and which was 
afterwards securely affixed therein, by burnishing the rim 
over it. The aid of bee's- wax was also called in, to ren- 
der the juncture air-tight, previously to th4e act of burnish* 
ing in the glasses. ■ ^ 
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The uppermost of the two glasses was ground very thin, 
so as to admit of high magnifying powers being em{^oyed. 
And the innermost and longest of the two tubes, h^d a bar* 
der or rim at its lower end, which projected sufficiently be- 
yond the outer tube to allow of it being taken hold of, in 
ac^usting the tubes. The drop of water containing the 
wheel-animalcules was not more than the [eighth part of 
an inch in diameter. And we have been informed, by au 
inteUigent friend, that it was necessary to have a very 
small hole made through the outer tube, just beloy\r the 
glass; and which hole was then closed up with bee's-wax, 
to prevent the evaporation of the water. 

This apparatus is a vast improvement, indeed, upon the 
bug box, ordinarily supplied with microscopes. 

On the Apparatus us§d by the Harvest Tick^ — Mr.t 
T. Carpenter showed the Editor one of these troublesomi^ 
insects, which had been extracted from the leg of one of 
his friends, by picking it out with a needle. It was fur- 
nished at its head with a straight two-edged serrated 
weapon, like the blade of th^ sHW-fish, only that the teeth 
of th6 saw were inclined backwards ; so that though it 
c^^ukji readily make its way by burro wing underneath the 
slfjll, it bad not the power of retracing its path, 

Onk the Teeth of the Tad-pole.^^Mx. Carpepter had 9 
set (^ th^e very delicate teeth, beautifully displayed ^ a 
microscopic gbject, and which he also showed to the Editor- 
We siqperely wi^h that Mr. Carpenter's success in these 
minute and interesting dissections may encourage others 
to pursue th0 same study. 
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• . — On the Advantages of Deep Ploughing and Ma* 
nuring, in making Plantations cf Forest Trees. By - 
W. Withers, Jun. Esq* 

SIR, Halty Norfolk, Oct. 28, 1826. 

The priDcipal object of the present memoir is to commu- 
nicate to the society the result of several experiments on 
manuring land for forest trees, as well as to demonstrate 
the absolute necessity of deeply ploughing or trenchinjp 
land previous to planting, and of keeping it clean abd free 
from weeds, for some years afterwards. I had myself 
been long satisfied that this latter method was indispen- 
sable to insure success upon land such as is usually selected 
for planting, and believed most other planters were of the 
siitae opinion ; but, notwithstanding all that has been said 
(ind written on the subject, and though proofs of the utility 
of trenching and cleaning, and of the loss and disappoint- • 
ment attending a contrary practice are daily and hourly 
presenting themselves to observation, there are great num- 
bers of geatlemen who, with these proofs before thehr' 
eyes, still persist in attempting to raise plantations by 
merely digging holes, and putting in the trees, and then 
leaving them to take their fate amongst the whins, the' 
fern, or the heath ; the weeds or other rubbish with which 
they are surrounded, and by which the more valuable trees 
are, in most cases, entirely destroyed in a few years. !• 
will now state as concisely as possible 'the result of myowiif 
experience as to the utility of trenching land previously 
to planting, and of keeping it clean afterwards. ' ^ 

In the yearlSll, I planted a piece of land in this parish 
containing about five acres, adjoining my house. I call 
this plantation No. 1. The land had been recently in- 
closed under an act of parliament, and at the time I 
planted it, was covered with heath and whins. I caused 

* From vol. XLV. of the Transactions of the Society for (be Entourage- 
ment of Arts, Manufactures, and Commerce. The society Toted its large 
silrerm^dtil to Mr. WHhers. 
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large holes to be dug, in which 1 planted Scotch firs/ and 
a proper assortment of deciduous trees. The firs 'sue* 
ceeded pretty well, but the other trees made no progress ; 
and, although I yearly filled up the vacancies occasioned 
by death and decay, 1 found at the end of four or five 
years, that all the trees, except the Scotch firs, with very 
few exceptions, were dead, or in a dying state. I then 
liad all the ground trenched, and the vacancies filled up 
"with oak, ash, chesnut, elm, and other deciduous trees, 
«nd have kept it regularly hoed and free from weeds ever 
since : the consequence has been, that the last mentioned 
4Tees have made such a rapid growth that I have been 
enabled to clear away the greater part of the firs, and the 
jemainder must be taken out in another year or two,, to 
give room for the other Irees. One mountain ash, which 
had -escaped the deadly efiect of the heath and whins, 
gave a decided proof of the advantages of trenching and 
cleaning the land. This tree had barely kept alive, not 
making more than two or three inches of wood in a year; 
but in the year following the trenching it threw out two 
leading shoots, the smallest of which I cut off at Mi- 
chaelmas, when it measured six feet two inches, the growth ' 
of one year. 

In the spring of 1819^ I planted another piece. No. 2, 
containing about half an acre, adjoining No. 1. This land 
was trenched two feet deep, and has since been kept perr 
fectly clean ; and so great is the advantage of preparing 
the land properly in the first instance, that the trees on 
No. 2 are now much superior to those on No. 1, planted 
eight years before, although the latter have had the bene^ 
fit of hoeing during the last nine or ten years. 

It is worthy of remark, too, that in this last plantation. 
No. 2, the deciduous trees have far outstripped the Scotch 
firs in growth; andlbelieyeitisuniversally the case, that 
where land is properly prepared and kept clean, deciduous 
trees will make much more wood than firs, and that where 
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the hoto-diggingliysteiii is adopted (unless the land is Ter/ 
good), the firs are the only trees that will succeed* 

The same year in which my plantation. No. 1» was made 
two pieces of land not a hundred yards distant froin mine 
were planted, one by the late Mr. Richard Gurney» and 
the other by Mr^ Hatdy. Mr. Gumey's land l¥as ploughed 
very deep with a fbtir horse plough ; and large holes w;ere 
dag among the heath in Ml*. Hardy's* A good assbrt«- 
ment of forest trees weine plimted in both ; but at the exr 
piration of three yefetfs, Mr^Hardy, finding many of hu 
trees dead, wad the others making little or no progreai^, 
trenched his hmd, and filled up the Tacancies, atid h«i 
aiilce kept it regularly hoed and dean from weeds. Mr« 
Ourney's has been entirely neglected, and the heath and 
wUns hare been suffered to grow to the height t>f serend 
feet. The consequences are, that Mr. Hardy has at thb 
lime a fine flourishing plantation, while in Mr. Gurney's 
(which is divided from Mr. Hardy's by the road only) ail 
the deciduous trees are dead, and nothing remains bot 
S€l>toh and lalrch firs. 

A platitation made by Mr. Mott, about half a mile fiu^ 
* ther on towards Cromer, where the land was properly 
ploughed and planted, but as been neglected since, affords 
i^other proof of the necessity of cleaning the land, and 
keeping it clean. The trees have been declining yearly, 
iind tiothing now remmns but a few scrubby Scotch firs, 
although an abundance of other trees was originally planted 
with them« 

Different motives operate on gentlemen to prevent their 
keeping young plantations cleans Some Uiink it not imly 
unnecessary, butinjurious^ to the young plants; the weeds, 
they say^ keeping the land moist, and shading ihe roots 
bf the piiints firom the lieat of the sun^ while stirring ^ 
grdund lets in the drought. Others object to the expense 
(about sixteen shillings an acre per annum for three years), 
and almost all, Ibelievid, are apprehensive, that by keeping 
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tbe land free from weeds^ the cover for game would h6 
destroyed. 

As to the first of these objections^ nothing can be more 
palpably erroneous. It is well known . that nurserymen 
spare no pains or expense to keep their ground free from 
weeds, and gardeners invariably do the same, as the most 
effectual means of promoting the growth of their plants. 
It must be evident, that every weed which is suffered to 
gtow, must rob the ground of a portioa of food which the 
plants would otherwise receive; and this is a consideration 
of the utmost importance, when it is remembered that, 
duriilg^he first two or three years of the growth of young 
trees, they must be principally indebted to the superficial 
soil for their nourishment; and moreover, land which is 
suffered to get hard cannot imbibe so much of tbe atmos- 
pheric moisture as it would receive if the surfiioe were 
kept in an open and loose state by the hoe. It is quite a 
fliistake to suppose that stirring, land in dry Weather lets in 
the drought. On the contrary, it is the only . effectual 
means of keeping it in a moist state, the loose mould de- 
tached by the hoe operating as a shade upon the soil be- 
neath. Let sand about two inches thick be laid upon a 
piece of broken ground, and in the hottest weather, 
moisture will be found below : while the ground adjoining 
;(not shaded by tbe sand) will, if not pulverised, be hard 
and dry for nearly a foot in depth; and hoeing produces 
the same effect as the sand. As to any other shade thatii 
that produced by hoeing, the plants want none, and the 
more powerful the heat of the stin, the faster they will 
grow, even upon the lightest soils. As to the expense of 
koeing, what can be the object of sixteen shillings an acre 
lor three years, compared with the difference in value be- 
tween fine growing plants of oak, ash, and chesnut, aod 
"Worthless Scotch firs I Most gentlemen plant for future 
profit: planting, we all know, cannot be done in the worst 
manner without expense, and if the extra cost^ which in^ 
sures a profitable crop be spared, the object is entirely de^ 
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feated, and the money which is expended wholly thrown 
away. It would be quite as reasonable for a farmer to. in- 
cur all the cost of preparing his land for turnips, and then 
to lose his crop, rather than be at the expense of hoeing 
it^ as it is for a gentleman to lay out his money in putting 
trees into the ground^ and then omitting to expend suck 
an additional sum as is absolutely necessary to make them 
productive. 

The objection about game is quite as untenable as the 
others. 1 admit that heath and whins will afford better 
cover than land in a clean state, but this will not last many 
years under Scotch firs, which, it is well known, will de- 
stroy all vegetation beneath them. A good permanent 
cover is not to be had in a plantation without underwood, 
and this cannot be made to grow among heath and whins, 
nor unless the ground be kept perfectly clean. To hoe 
young plantations is, therefore, not less necessary to ob- 
tain a good cover for game, than it is to ensure a profitable 
crop of timber. 

I have hitherto confined my observations to cases in my 
own neighbourhood ; but I could cite numerous other in- 
stances even there, as in other parts of the kingdom, of 
the total failure of plantations for want of trenching and 
cleaning, and of the success of others where that mode of 
planting and keeping the land clean has been adopted; 
indeed, a volume might soon be filled on the subject. The 
first person, I believe, who introduced the hoe into young 
plantations in this county was my friend Mr. Sandys, of 
Wells, next the sea, who began to plant upon the Holk- 
ham estate for Mr. Coke, about forty-six years ago, and 
who has succeeded in raising for that gentleman, and upon 
a poor soil, nearly one thousand acres of the most flourish- 
ing and valuable trees in the kingdom : but I sincerely 
believe that if these trees had been assisted in their early 
growth by manure, Mr. Coke's estate would have been 
worth at least one hundred thousand pounds more than it 
now is. This may be regarded as a bold ass^tion, but I 
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^m convinced that the estimate is below the mark. These 
plantations are from twenty-four to forty-six years old, 
which gives an average of thirty-five years ; and if we add 
only three pounds an acre per annum for that period, for 
extra growth, in consequence of manure (which is a mere 
trifle, compared with the actual increase,) it will amount 
to more than one hundred pounds an acre. From Mr. 
Sandys I first learnt the necessity of trenching and clean- 
ing land for trees, and the reasons which I have before 
urged to show that necessity, have been mostly derived 
from him ; and I think it no more than just to ofier this 
testimony to the merit of a gentleman, who is no less dis- 
tinguished for his ability as a planter, than he is for the 
taste which he uniformly displays as a landscape gardener, 
in ornamenting and beautifying gentlemen's estates. 

I will now proceed to show the efiect of manure upon 
the growth of forest trees. In the year 1818, T purchased 
about an acre of land. No. 3, adjoining the plantation. 
No. 1. This land was originally heath, and was allotted 
under the act of parliament before-mentioned, but instead 
of being planted, was cultivated and cropped with corn 
and other agricultural crops, and when I took it, was in a 
rich state. I converted the greater part into a garden, 
and planted about one rood with forest trees, having first 
trenched the land about two feet deep, and have since kept 
it thoroughly clean from weeds. These trees are now iu the 
most prosperous state, and, taken altogether, far exceed 
those adjoining, which were planted seven years before, 
and are also much better than the plantation. No. 2, which 
was made without manure, in the year foUowiifg, making 
every allowance for the •additional growth of one year. 
Some of the oaks are twenty feet in height^ and measure 
eighteen inches round at the bottom, and the other trees 
are equally good. 

In the same year (1818) I planted several trees in 
borders well prepared near my house, No. 4, s^nd being 
intended for ornament and shelter, more th^ii ordinary 
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{Mails were bestowed upon then* This laboor diey haTe 
amply repaid. There are elms, oaks^ and loeusts, A^m 
niaeieeti to twenty-eight feet high, and which girt in pvo*- 
portion ; while trees of the same description, planted at 
the same time upon acyoining hordes not so well preparedi 
are not near the size. 

In 1820 I purchased some more heath-land near the 
above-mentioned. I caused the heath or ling to be pared 
off and burnt in the method recommended by Mr. Cobbett 
IB his ''Year's Residence in America;" and in the follow^ 
ing year I planted about twelve acres with forest trees. 
XTpon part of this twelve acres, No. 5, I had the flag- 
ashes spread before the trees were planted, and removed 
ashes from the remaining part. The first year the trees 
upon the land where the ashes had been spread, showed a 
most decided superiority over the trees where the ashes 
had been removed. No. 6, and the difference has become 
more manifest every succeeding year. It is now, indeed> 
bo very great, that it is scarcely credible it should have 
been produced by such a cause only, but such is the fact, 
the land being precisely of the same quality, treated in 
every respect in the same way, except as to the ashes, and 
planted at the same time with the same kinds of trees. The 
trees on the one part are nine or ten feet high, and so close 
together, that they must be pruned and thinned conside- 
rably this year, while those on the other part are not more 
than three or four feet in height, and they by no means 
cover the ground ; and I verity believe that the former will 
be better at ten years old, than the latter will at twenty or 
twenty-fiv^. In order, however, to enable the society to 
form their own judgment on the subjecti I send specimens 
of the trees from both parts of the plantation. 

Upon another ipori o{ the above twelve acres, from 
which the flag-ashes were removed. No. 7, I spread some 
marie and brick earth, and the trees there grow quite as 
"irigorously as those which had the benefit of the flag^ 
k'Aies ; and from this cireumsiaiice I lim convinced tbiit 
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m^rie or briek earth is very serviceable iki promoting the 
growth of trees upon poor Kght soils. Specimens of these 
trees are «lso sent. 

Having thus witnessed the efficacy of manure in the 
seveml instances before-mentioned, I determined never to 
plant another tree without first manuring the ground. In 
the summer of 1823 I hired some heath-land. No. 8, of 
the Fishmongers' Company of London, for forty years, 
-under an aigreement to plant fifteen acres, having the be- 
nefit of the plantation during the term, but leaving the 
company one hundred trees an acre at the end of it. It 
was obvious that the faster I could make the trees grow, 
tkb better they would pay me, and with the above expe- 
mnce before me, I resolved to manure the land with both 
inarle and dung. I caused the land to be double ploughed, 
first with two horses, and then with four, following in the 
same furrow ; by which means the soil was stirred to the 
depth of eighteeti or twenty inches. I fortunately found 
the remains of an old marle-pit in the piece, from which I 
harrowed and spread twenty cart-loads per acre. This I 
suffered to lie and pulverise all winter, and in the follow- 
ing spring (viz. in April 1834,) I carried on and spread 
twenty loads per acre of good rotten dung, ploughed it 
in^ and planted the trees, which consisted of oak, ash, 
elm, chesnut, and black Italian poplar, with a few of other 
sorts. 

They took exceedingly well, and many of them made 
vigorous shoots the first summer; the second year they 
iiearly covered the ground ; but during this summer their 
growth has been prodigious ; many of the ash trees have 
made shoots upwards of five feet long; and, upon an 
average, I thinks both they and the oaks have increased 
thb year full three feet in height. The chesnuts have not 
•done so well, but the poplars have made such progress, 
that they have actually the appearance of trees eight or 
nine years oldv The severe drought which has burnt up 
treeift on land in a poor and foul state, has had the effect 
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of adding considerably to the growth of these. They bi^ve 
never bad the appearance of wanting moisture, altbougb 
not a drop of rain fell upon them for a period of several 
weeks, during the very hottest part of the summer. This 
luxuriant growth 1 attribute to the deep ploughing, to the 
highly-manured state of the land, and to its being con- 
stantly kept clean and loose upon the surface, by means of 
the hoe : and I firmlv believe that when land is in this 
state, the weather in England can never be too hot for 
forest trees. 

It is necessary to say something about the expense of 
doing this, as I am aware that an objection would be raised 
on that ground by almost every gentlemen to whom this 
mode of planting might be recommended. With the view 
of exciting attention to the subject, I have put up a board 
in the plantation by the road-side, enumerating all the par- 
ticulars, which I will here copy : — • 

** Experimental plantation, showing the effect of ma- 
nuring land for forest trees. Planted in April, 1824 : 

" Cost per Acre. 

*' 20 loads of marie, at \hd, ... 
20 ditto of dung, at 5«. 

Ploughing the land . - . . . 

Trees, carriage, and planting ... 



Total cost per acre 



£. 8. 


d. 


1 5 





5 





1 





7 10 





14 15 


0'* 



The ploughing I think I have put 10^. too low^ and 
therefore the total cost per acre may be stated at 15/. 5^. 

This may and will be thought by many to be a great 
sum ; but a nursery-man will not plant with good trees, 
and fill up for three years, under 10/. an acre, exclusive of 
ploughing; and observe, that when you manure, you never 
want to fill up, for all the trees are sure to take, and 
instead of filling up you may, after the third year, take 
out and transplant at least a tenth part of them. Look, 
too, at the rapid manner in which the trees grow, and 
how much more quickly yuu get a plantation into a paying 
state^ than you do when trees are planted without manure. 
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I know iiundred» of acres of land, which were planted 
from fifteen to twenty years ago at an expense of more 
than 10/; an acre, the trees on which would not now be 
valued at the original cost of planting them, whereas, 
had one-third more been expended in manuring and pro- 
perly preparing the land, they would have been worth 
from 50/. to 100/. an acre. 

A regard to economy in planting is sometimes carried 
to too great a length. A gentleman (Admiral W^indham) 
about eight miles from me, planted in the same year in 
which I planted part of No. 8; (1824) forty acres of land 
upon a cheap p^n. Some Scotchmen persuaded him, that 
neither trenching, nor ploughing, nor cleaning, was neces- 
sary ; that just to raise a flag, by making a triangular in- 
cision, and putting in a seedling plant, and pressing it 
down with the foot, was quite sufficient to raise in quick 
time a flourishing and valuable plantation ; and that as to 
the grass and weeds, they would keep the trees warm, and 
also keep out the drought; they would^ in fact, be a 
source of both heat and moisture ; and all this was to be 
done for 3/. 10^. an acre. Most gentlemen are disposed 
to listen to any proposal for doing work cheaply, accord- 
ingly the Scotchmen were employed, and planted the forty 
acres. But the plantation is a total failure; the trees 
(that is, such of them as are alive) are almost entirely 
choked with grass and weeds, and are literally worth, 
nothing. The sum of 3/. 10^. an acre, amounting^ alto- 
gether to 140/., is therefore as completely thrown away as 
if it had been cast into the sea. Besides the loss of the 
money, there is the loss of time (which cannot be recovered) 
the rent of the land, if it were worth any thing, and the 
mortification of having a favourite object defeated; and to 
all this gentlemen expose themselves by attempting to 
efi'ect improvements parsimoniously. 

Farmers of poor land generally fall into the same error. 
Thejr do not perceive, or. are unwilling to believe, that it 
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in the triiSiog expense of a little extra nmure^ that occa- 
sions all the diifereooe upon this sort of land between an 
abundant and a short crop; bat that such is the eas« I 
have frequently observed in my own immediate neighboovp 
hood. I have myself grown upon poor heath land nine 
and ten coombs, and in one instance eleven coombs and 
two bushels of wheat an acre, while the adjoining lands of 
the same description and quality have ne? er exceeded six, 
and this has been effected merely by laying on an addi- 
tional quantity of eight loads of dung per acre. My neigh*^ 
hour has put on twelve, and I twenty loads per acre ; he 
has grown six coombs, and I have grown ten. It does net 
appear to be considered, that in high farming the dung is 
the only additional part of the expense ; the tillagCi seed- 
corn, rent, poor-rates, and labour, being the same, whe- 
ther you grow six coombs or ten. The same observations 
will apply to trees, which are sure to pay for all the extra 
cost and labour bestowed upon tbem. 

I cannot conclude without stating a circumstance whioh 
exemplifies, in the strongest manner, the powf r of manuf e, 
when applied to a naturally fast-growing tree. 1 allude 
to the locust, one of which I planted upoii a border in 
plantation No. 1, in the year 1821, and being intended for 
ornament, it was planted with manure. In 1824, I cut it 
down, and in the following year it threw out several shoots^ 
one of which, at the autumn, measured ten feet in height. 
The following year it increased six feet, and measured six 
inches round at the bottom ; but the upper branch having 
been blown off, I cut the tree down, and sent it to Mr. 
Cobbett, at 183, Fleet-street, whom I have requested to 
send it to the society. 

This year I cut down another locust, which was planted 
with manure, at the same time, upon a soil still worse, one 
of the shoots from which has grown to the astonishing 
length of eleven feet. This I have also sent to the society. 

The success of a plantation almost entirely depends upon 
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the treei^ being well set off. On good land this will be the 
case without any other assistance than trenching and clean- 
ing ; but on poor land manure also is necessary. This will 
enable the plants to strike out numerous and vigorous 
roots, by which their food is obtained. I am aware that an 
opinion is entertained, that plants receive a considerable 
part of their nourishment from the air; but if this be so, 
it can only be through the medium of their branches and 
leaves, as being so many channels or vehicles through which 
that nourishment is conveyed or imbibed ; and if manure 
increases the size and number of these branches and 
leaves, as it certainly does, it follows that plants are there- 
by furnished with additional means of obtaining food, it 
being obvious that a tree with luxuriant branches must 
possess the power of taking up food from the atmosphere 
in a much greater degree than a feeble plant, with but 
little wood and few leaves ; and therefore manure is 
equally beneficial to plants, whether they derive their 
nourishment partly from the air, or wholly from the soil. 

Considering the zeal and expense with which all agri- 
cultural improvements have been adopted and pursued, it 
is rather surprising that gentlemen should have devoted 
so little of their money and attention to the no less im- 
portmit science of planting, and stimulating the growth of, 
forest trees ; but this lukewarmness may, to a certain ex- 
tent, be accounted for. Most gentlemen are induced to 
plant as cheaply as possible, under the impression that 
they are sinking money for the benefit of their posterity, 
or that the period of return is so remote and uncertain, 
that it is scarcely equivalent to the expense they have par- 
simoniously prevailed on themselves to bestow ; but if they 
could once be convinced, that by a more liberal expendi- 
' ture they might themselves obtain a speedy and certain 
return, one of the great obstacles to an improved and pro- 
fitable mode of planting would be removed, and we might 
hop^ to see the country again enriched and embellished, 
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as it evidently was in former times, by forests of oak^ and 
other valuable timber, instead of witnessing, as we now 
do, innumerable tracts covered with perishable firs, . which 
are worthless, in comparison with other trees, and repul- 
sive to the eye of taste. I am the more inclined to in- 
dulge in this anticipation, and to believe that so desirable 
an event. will happen, if the prejudices and opinions which 
I have alluded to be removed, from the circumstance, that 
most gentlemen are in the habit of adopting the mode of 
culture I recommend upon other occasions. No one 
thinks of planting fruit trees, even in a garden, without 
manure, and no good farmer attempts to raise a fence upon 
ordinary land, without manuring it at the time he plants 
the layer. Fences so raised will make greater progress in 
one year, than they will in three without manure; and there 
is no reason why the same stimulus should not prove equally 
beneficial when applied to forest trees. I hope, however, 
that some gentlemen, with better means than I possess, 
will give the experiment a fair trial upon a large scale. It 
may be difficult in some situations to obtain sufficient ma- 
nure, and it is therefore deserving of consideration,^ 
whether artificial manures will not answer the purpose: I 
am of opinion that they will ; but I intend to try some ex- 
periments on the subject in the ensuing season, the result 
of which I will communicate to the public. 

I am, sir, &c. 

A. AiKiN, Etq. Sec ^c. W. WITHERS, Jun. 
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XIV.— 0« Lithography. By Count M. D. Lastbyrie, 

of Paris. 

(Continued from vol, I. pag§ 290.) 

Lithographic Crayons for Drawing on Stone. — It is 
impossible to obtain beautiful lithographic impressions, if 
the crayons used by the artist have not the requisite qualir 
- ties. The ingredients of which they are composed ought 
to be of such a nature as to adhere firmly to the stone, after 
the design has undergone the preparation by the acid, as 
well as during the process of drawing it. They ought to 
be sufficiently hard to admit of being brought to a very 
fine point, and to allow the artist to make clear and well 
defined lines, without the danger of breaking it ofi^. . If 
they are made too dry or porous, they are subject to break 
very frequently ; if too soft, they crumble, and will only 
form coarse and confused lines, making it impossible to 
produce a dT^iwing possessing character and neatness. It 
would be rendering a great service to lithography to dis- 
cover the means of forming crayons as hard as those made 
of black lead, so as to be able to trace, on stone, lines as 
fine and clear as those made with these pencils. It is, in 
fact, an improvement which the art yet requires. The 
following composition, however, is, in the present state of 
lithography, found to answer the purpose : — 

Soap, from suet or tallow — dry - - - 150 parts. 
White wax, free from tallow - - - - 150 
Lamp-black .......... 25 

The soap and the wax are to be put into a covered skillet 
on a brisk fire, and when the whole is perfectly melted, the 
lamp-black is thrown in a little at a time, taking care to 
stir the mixture continually. The common lamp-black of 
commerce may answer, without its being necessary to 
calcine it ; but when, as is sometimes the case, it contains 
particles of sand or earth, it must be rejected ; it ought 
also to be extremely fine. The whole should be allowed to 
boil for a few moments, in order that the mixture may be 

VOL. II. I 
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complete ; the composition is then poured into a moald of 
wood or of brass, which is mcule to open and shnt at plear 
sure, and in which twenty-five or thirty crayons may be 
formed at once. It is necessary to rub the mould with oil, 
to prevent the material sticking to it. After having filled 
it, it is opened, and the crayons removed ; it is then closed 
again, and fresh matter poured in, which must be kept 
very hot. A flat plate of metal is sometimes used instead 
of a moul4 . it must be made warm to prevent the compo- 
sition cooling too rapidly, and be surrounded by four ledges 
of wood, in order that the melted mass may not run over the 
edges ; a quantity 1$ then to be poured in sufficient to make 
tike crayons of a convenient thickness. The pieces of 
wood are immediately removed, and the material is cut 
with a knife into such strips as to form crayons of the 
desired size. It is necessary to be very quick in this 
operation, that the paste may not have time to cool, for in 
this case it would break under the knife. The crayons 
thus cut will separate readily from the platei if care have 
been taken to rub it with oil. The formation of air-bubbles 
is prevented by allowing the boiling to cease for a moment 
before pouring out the matter, or by pressing it with a 
stone, or some other body, that has been made warm. 
. Lithographers submit the materials which they employ 
in the composition of their crayons, and even their ink, to 
the action of burning ; but this method is, nevertheless^ a 
very bad one, as in the combustion a part of them is en-^ 
tirely destroyed, and it is besides impossible always to ob- 
tain with certainty crayons of the same quality. Some 
persons pretend that it is necessary to \\se dj^erent kiada< 
of crayons during the progress of tl^ drawings ; but if tha 
artist have a really good crayon, he will find it aoflwear 
equally well for every part of his work, or the utmost that 
can be required is a trifling difierence in the degree, of 
hardness given to thejn, which difference may he effec^ted 
by increasing or diminishing the quantity of wax in th^e 
cpmpound„ or by adding to it a little mastic^ Aoothi^C' 
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«ofltpo6i43oB^ 4a9 been reconrnnended fdr clt^ftnk ^i^i^d V^- 
Uvichcray^Tuli a«rd\fr&ich are used for 'fe^rif^^tfab^'tiait)^ 
of ti Ar&wkig' i^hiich ai'e akH^ideirtafHy d^taciibl^'fi^dU^ i^^ 
stene dttring t&e ciperaiioii otitAmm^^hi^'^Axi^^^ 
IS ^HitaMe^ foi' foiliiiicig tbedeisi^ hi ihS^xii iiiis&lfice V^iff 
fiei»ve equalljp well fof these reebttt^Ues'.' \ \' ' ' 

fN>gtaphy^ ill berog much thicker. In Order tb fdtei it, it 
Tamisk is inade ci linseed or nut dl, l^ith which is gribunil 
up a certain quantity of lamp-black. 'Pte dfdfef the oil ii 
the better is^ the varnish. This* ink' sfiouM hot bb too' t^it 
or Ifqvu)/ nor must it he too strbng 6F fbiick; If, whdri 
misled with the latn^-blaek, i^ be fb^dd iti ptti^e^s ihe ihrs^ 
faulty it wtM extend itself beyohd the lilies' and* ^'Mntir 
which tetm the drav^ng, and be widened stiti lotore by ihid 
aictioo of the' roller or of the preiss^ ih olirtdinihg the imptefs- 

sions, and in the end wouM adhere td the stone, or fiTl ^M 

. • • • ■ ■ • • ■■ ■* 

q>ace8 between the lines, notwiths^nding the water ui^d 

to pt&f ent these effects^ it wift also tire inf6re readily be 

imbibed % those parts of the stoi!i^ w^hicih have not beeiii 

covered by the crayons or Ae iiA *5ed'ii4 dirawing, winch? 

wiit also be softened; and the baritaony of the design de-- 

stroyed. If it be too^ thick, if the kmp-black be not welf 

incorporated, or any heterogenous sdt^tanees be mixed 

therewith, it will not take well oW the d^li^Mlb^oitK^ and^ 

Unes-^it wili be apt to break tAiem' up, ot choye the spa^ced' 

between^ them and unittetheifl togethei*, 'as- thfey will^ be* 

liable to crush by the fori^e used in taking tb^' impi^essionii.' 

The same means are used in making thils varnish as are 

employed in preparing that which is iised fer l^tter-^ress,. 

that is in an iron or a copper vessiel €t quMtii^ of oil i^ 

poured, sufficient for the varnish it is desired tamake^; 

taking care that the^ vessel is not mdrcf thah twb- thirds 

filled. This precaution is indispensably nec^ssdrf , in ok^ei^ 

to prevent thdhe accidents' which might occiit from the oil 

boiling over. Even in this situation- it may^^ttddenlyshveH 

«p and boil over-^tnrast> therefore^y befidkreftiiljwatclied, 

i2 
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an^ lyfh^n n^^jssacy removed quickly from the fire, or it 
wpyAdm^^^^ the imminent danger of every one ex^ 
poaed,.to.>,iti| ^ctioo^ When the vessel is thus removed it 
is.jgljeQe^ally.placad'in a hole prepared in the ground, that 
^ may be more ^uiekly cooled. This preparation sboold 
be made out of doors, and in a place inhere no damage can 
ensue from such an, accident. When the oil is boiled in a 

it'. • ■ • ; ■ 

fire-place, there should be close at hand a heap of ashes 
ready to throw on the fire to deaden it. Some persons 
put litharge into the oil to render it drying, but ink virhich 
has been thus prepared hardens too quickly upon the ink- 
ing- stone and roller; its tenacity ^^111 also cause it to ad- 
here top firmly upon the drawing, and may consequently 
detach its more delicate parts. In preparing the oil a few 
pieces of bread are successively thrown into it whilst it is 
boiling, and these ar^ removed when they assume a brown 
colour ; onions are opcasionally used for the same purpose. 
The advantage in this proceeding is, however, very doubtful. 
'The oil requires five or six hours boiling, and even more 
when there is a great quantity of it. When it begins to 
boil the evaporation is accelerated by stirring it, and lading 
and pouring. it back into the vessel with an iron ladle, fnr- 
liished with a long handle. A lid is at first placed on the 
vessel to : hasten |the heating of the oil. The oil is to be 
inflamed at three or four different times, taking care to 
extinguish it when it burns too fiercely: this may be done 
by blowing upon it, by placing the cover upon the vessel, 
and if necessary by removing it from the fire. The fire is 
applied to the oil by means of a piece of flaming wood or 
paper^ which is brought near to its surface, if the liquid 
does, not take. fire it is a. proof that it is , not yet sufSciently 
heated. The oil is to be laded up, and poured back again 
whilst it is burning.: AH these operations should be per-f 
formed ,^ith grejat care to avoid itijqi'y from the fire, add 
inore;particulajrly from: the boiling qU, which burns severely 
whereverii} tou^^h^s.. , 

In .oirdeyj ^^ asfj^rtain w)iea .the pil is boiled, enongih, and 
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the Varnish ha^ acquired the requisite degree bfcotisii^t^de^ 
a few di^bps are allowied to cool on a piece bf glass or bli it 
pfeite. When the varhish has befen iall6w6d fb tidoh it 6u]g;fat 
not to be capable of flowing on the bbd^'on \vhicfa it hi^ 
been placed; wheritdnehed by the finger,' it ought dli 
raising it to draw out into long threads, and the length of 
these threads indicates the thickness of the vamrsbi Thb 
consistence of the thinnest varnish should be a little lesk 
than that of cpmmon honey, but experience alone can 
teach the exact degree of thickne^ which is neciesrsary. 
For lithography two kinds bf varnish are in general T[«te- 
pared, one thick, intended for crayon drawii^jgs, the otW 
thinner, for designs in ink ; and when it is desired to haV^ 
one of an intermediate quality^ these twb are mixed toge- 
ther. These varnishes may be kept in the vessels in whic& 
they were made, or in' glazed jars, care being taken td 
cover them closely. If the varnish . has been boiled until 
it is too thick, it may be made thinner when necessary; by 
warming it a little, and mixing with it a certain quantity 
of linseed oil. It may also be tempered without bi^ating 
it by rubbing it up with a little oil. Observing that only a 
very small quantity must be used, otherwise it will spread 
on the impressions and thus spoil them. A quantity of 
this Varnish, sufficient for a fortnight's work, is taken, and 
in small portions at a time ground up with lainp-black by 
means of amullar, carefully observing to cover it whenever 
any is taken out for use. The varnish tnay be thickened 
by adding to it a greater quantity of lamp-black. 

In order to obtain beautiful drawings, a blaCk of the 
best quality must be used ; the lamp-black found in the 
shops is greasy, and of a brownish colour, and if employed 
will prodube impressions which will appear dull and rusty. 
To avoid this inconvenience, that black should be used 
which is made of burnt, or rather, carbonized fosiii. It 
is prepared by packing it closely in a crucible, the lid of 
which is to be luted down with potters' clay ; the irucibl^ 



i^iJxw placed in a $toYe, and covered with lighted cbgr- 
fiq^lr ^nd timaleft until no smoke can be perceived to issue 
fjpoffy the iptersfLices «roun4: the cover. This black, when 
t^eq from tl^e crucible, presents a body sufficiently hard» 
^t ffiabjie ; it is to be broken on a stone, and pulverized 
with .a muUar^ before mixing it with the varnish. Some 
.persons v^x with the lamp-black a small xiuantity of in- 
^di^o to give more tone to the proofs : this, however^ is not 
j^essary when the lamp-black is of the fi|[st quality. 
, Th<9 p^blic taste sometimes requii'es that prints or de- 
ii}g^s sl^ould be prodticed ip colour/Ef, In this case the 

^lourpnequired is mixed with comnioq T)arDisb* Those 
i^ioh cpmbine i^ith this vf^roi^b ar^ /or blues, indigo, and 
Pru^siaa blue* 9n4 for r^ds, varmilioo, and carmine ; this 
last ooloui^ requires to be rubbed up with spirits of turpen- 
tine to enable it to incorporate perfectly with the yarnish. 
The ooblr<es when they are very fine may be used for reds 
or yellows, and that of the latter colour, when mixed with 
indigo^ w[iU produce a green. Terra dl Sienna gives a 
ir<)W% &«• The greater oamber of colours^ as they are 
£owd in tber^ops, not being sufficiently free from grit or 
Oi^ber gPQ«s particles to produce good ink, it becomes ne- 
pessarjr ilo mi!t them in fine powder with a certain portion 
of w:ater»^ . in which the grps^erm^tter is allowed to sub- 
i(^de« and whi(;b ijs then decanted*, and left at rest to de* 
ppsit the washed colour. 

i .Fr$9nrvmg Ink. — When a stone has been drawn on, all 
those parts which ^onstitu^f) fbed^ign are covered with a 
itfe^ : f?o?^^ 9f printing ink ; but thif ^nk, being very sicca- 
l^ye \j^ i|ts ^aturf», dries after a pertain time, and then takes 
If jt;t^^ifl5cultj, or eptiyely rinses tp. receive the ink with 
yi\^^\ it Ynpst hip ch^r^ged fpr ^he purpose of obtaining a 
pi^w ii^pi^^s^i^rp. . This inQonveniepce is but little felt in 
}i)k drf^w^gs, it being 9nly ne^^ssary to clover these with 
-9^ q9^t 0^ gum to preserve them fpr ^ great leogti^ of time^ 
l%i^j^X jfq, however, wUb drawing* *?wcnte4 in crayons. 
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or with those which are engraved, or with stones intended 
to produce coloured impressions. These are soon deterio^- 
rated, aUhough defended by a coat of gum; they require 
to be protected by an ink which will always retain its unc^ 
tuosity. The two following compounds have been found to 
succeed equally well :— 

Lithographic Taraish, Yery thick . . 2 partt. 

Mutton siiet . «... 4 

White wax . .... 1 

Oil of turpentine ..... 1 

Lamp-black . .... 4 

The three first articles are to be melted over a slow fire, 
when the oil of turpentine is pouted in, mixing the whole 
well together; then is added the lamp-black, a little at a 
time, stirring the mixture until it is formed into a homo- 
geneous paste. The other composition consists of 

VTiiite wax . . . . 1 part. 

Suet . • . . • 2 

Oil of turpentine > as much of each as is necessary to gire a colour anfl 
Lamb-black ) consistency similar to that of covutton printing ink* 

These inks should be kept in a covered vessel, to pre- 
serve them from the dust and air. An inking stone and 
roller must be appropriated exclusively to their use. The 
ink is spread over the stone with a roller^ and after having 
taken an impression of the drawing, it is well cleaned With 
a damp sponge; it is then charged with the roller, as it 
would be were another impression wanted, and the stone 
is then covered with gum water. 

In Germany, these precautions are carried to a gteater 
extent. When no more impressions are wanted, and the 
stone is to be put by for future use, the design is removed 
frum the surface by spirits of turpentine^ the stone is 
cleaned by washing it with water, then inked in the way 
just described, and then lightly coated .with gum-water. 
Before the stone is so disposed of any spots or blotches 
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which may be found upon the drawings are carefully 
removed. 

When the stone is wanted for new impressions, the gum 
IS first removed by water and a sponge, the preserving iqk 
is cleaned off by a sponge and spirits of turpentine, the 
stone is then moistened and charged with the ordinary 
printing ink by means of the roller. 

Retouching Ink, — It sometimes happens, particularly in 
designs made with the pen, that the ink with which they 
are drawn has penetrated the stone but slightly. In this 
case, as the printing ink, which is applied to the roller, does 
not adhere sufiiciently to the slight drawing made upon 
the stone, an ink is used, called by the Germans Anneme 
farbe, and which unites with and penetrates more deeply 
into the traces made so superficially on the stone. This 
ink is composed of equal parts of linseed oil, suet, and soap, 
half the quantity of wax, and a little lamp-black ; the whole 
is melted and mixed well together, and oil of turpentin'e 
added to it, when it is desired to make.it more liquid. 
After having prepared the stone and covered it with gum 
water, a little of this ink is taken, and by means of a clean 
linen cloth rubbed lightly over every part of the writing or 
drawing, taking care that it does not cover those places 
on the stone which are intended to remain white. The 
gum -water does not prevent the ink adhering to the lines 
of the drawing, but it does not allow it to stick to those 
parts which are not covered by the lithographic ink with 
which the designs are made. If, notwithstanding this» 
parts of the stone become blackened, the spots are re- 
moved by pressing on them with the end of the finger dr 
the palm of the hand, which has been previously dipped in 
strong gum water. The stone is washed with one sponge, 
and wiped lightly with, another — ^it is then inked with the 
roller, and the impression taken. 

{Tc be eoniinued,) 



On a cheap Soda Liquor far Dyers. 121 

* ft 

XV. — On the Preparation of a cheap Soda Liquor, 
without Crystallizing the Soda, for the use of the 
Turkey-red Dyers. By Mr. Charles Cameron *. 

SIR, ^ No. 18, 8aU Market-ttreet, GlOtgow, April 7, 1827. 

I BEG leave to request of you to lay before the committee 
the following communicatioD : I hope it is not jet too late. 
You, sir, as a man of science, .will immediately appreciate 
its merit. 

I am, sir, &c. 
A. AiKiv^ E»q. See, Charles Camsron, Chemist. 

Method of making a cheap Soda.Liquor, without Crys- 
tallizing, for the lAse of the Turkey-red Dyers. — As the 
Turkey-red dyers are the great consumers of the common 
soda of commerce,* it occurred to me, about four months 
ago, that they might make their own alkali, by the cheap 
and simple process of decomposing muriate of soda by 
p^arl-asb, and thus procure a liquor equally pure, without 
the tedious and expensive operation of bringing the soda 
to ^e state of crystal. I pointed out the following plan 
to a Turkey-red dyer here, who immediately put it in prac- 
tice, and it is now gradually adopted by the trade. 

Into a cast-iron boiler capable of holding four hundred 
and fifty gallons of water, I put ten hundred weight of 
pearl-ash (first sort), seven hundred weight muriate of 
soda, and four times the weight of the muriate of soda of 
water, applying heat, and stirring until both are dissolved. 
After boiling for some time, the muriate of potash begins 
to crystallize on the surface. As the boiling is still con- 
tinued, the muriate of potash is rapidly forming, and is 
lifted out of the vessel by means of a ladle pierced with 
small holes, and is thrown into a vessel placed in an in- 
clined position, with its end or side a little within the 

* From Tol. XLV. of the Transactions df the Soeietf for the Encourage- 
ment of Arts, Manufactures, and Commerce. 
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edge of the boiler, which allows any of the liquor that may 
hare been carried OTer to drain back again into the pot. 
The boiling is cohtintied nntil nearly the whole of the ma- 
riate of potash is deposited and taken out. The tiquid is 
then remoyed into another vessel, either of cast iron or 
wood lined with lead^ and allowed to remain until it has 
cooled to the temperature of sixty degrees, during which 
time it parts with the rest of its muriate; it is tten nm 
off into another vessel, and diluted with water to twenty 
degrees specific gravity, more or less at pleasure, which 
prevents the soda from crystallizing, and gives an unifefitt 
strength of liquor, equally pure with the best crystallized 
soda, and at about half the price. The above weight of 
peari-ash and muriate of soda produces a mineral aikdi 
equivalent in quantity to what is contained in one ton of 
soda of commerce, the best of which does not exceed 22 
per cent. 
Present price of soda, 22/. per ton. 

Price of pearl-ask, int sort, per too 2800 

14 cwt. of muriate of soda, 30#. per ton ,*,,,,. 130 

39 :e 
These produce l^tons of muriate of potash, price 51. 10#. * 6 17 B 

Cost of alkali, equivalent to 2 tons of soda 32 4 6 

The process is so simple, that one workman can de- 
compose one or more tons per day^ dependent on the 4?se 
of his vessels. As the Turkey-red work consumes from 
forty to two hundred atid fifty tons annuaBy, according to 
the extent of its establishment^ it is of great impo^tancir 
to that vlEituable manufacture. I can claim no merit' in 
I^erely decomposing muriate of soda by p6tash, that is a 
fact long known ; what properly beloDgl^ to me is, being 
tbe first to point out to the trade a simple and unexpen- 
sive method of inaking their own alkali, without being at 
the expense of erecting additional premises, and extensive 
apparatus, required for the purpose' of crystallizing; a 
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commoB boiler and two or Uiree other vessels befaig all 
that is requUite. 

CHARIiBS CaMBRON. 



XVI.— i On the Preparation of Vegetable Ea:fraeis far 
^ Medicinal Use, without the aid of Artificial Heat» 
By Mr. J, Houlton, F.L.S.* ) 

SIS, ' II, Qrcv^pla§e, Idnon-grove^ March ibrlSStl. 

1 BEG to solicit the attention of the Society of Arts to 
.speciwens of extracts of medicinal plants, which have 
been prepared without the aid of artificial beat» and in a 
jBAore easy and economical method than that <»'dinarily 
employed/ and which, at the some time, {Hroduces an ar- 
ticle in no respect inferior to the extracts made in the 
il9iial way, but in many points very superior ; and it en- 
sures the preservation of the smell, flavour, and full me- 
dicinal power of the plant from which it is prepared ; and, 
with care, the colour may be preserved in a very superior 
manner. 

The process is not so liable to failure as the common 
way 4 in fact, failure to make a superior article is almost 



No. !• A dry extract of taraxacum. 

No. 2. Extract of conium. 

No. 8. Extract of conium in a dry state, to show the 
resinous fracture. 

. No. 4l, Specimen of vegetable extract (conium), in 
]which attention has been paid to colour. 

Should the society deem the manufacture worthy their 
notice, I shall be happy to lay before them a fuller account 
of the process I adopt. 

I am sir, 8ic. 

A. AiKiN. Etq. Sec. JoSEPH HOULTON, F. L. S. 

Member of the Royal College of Surgeons. 

* From Yd. XLY. of the Transactions of the Society for the Encourage- 
meat of Arts, Manufactures, and Commerce. 
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It is wed known to professional men, that the juiced of 
almost all plants are more or less injured in their medi- 
cinal qualities, by being boiled down and evaporated in the 
usual way, to the consistence of extract. 

At Apothecaries' Hall the evaporation is entirely effected 
by means of steam, so that the heat employed is under 
complete control ; and in Mr. Barry's patent process, the 
evaporation is performed in vacuo. 

Mr. Houlton's process is the following : the plant being 
bruised, is to be submitted to the action of a press, in 
order to squeeze out the juice, which is then to be strained 
through fine linen. The depurated juice is now to be 
pbur^ to the depth of about one-eighth of an inch into Hh 
earthenware plate, or a glass dish, and is to be exposed 
to a constant current of air, by placing it on the inner sffl 
of a window, and raising the sash about an inch. The 
constant current of air thuis produced, occasions the rapid 
evaporation of the watery parts, and there remains a soft 
extract, retaining the colour, odour, and medical properties 
of the recent plants with less alteration than by any other 
method. If the sun shines, a blind should be hung before 
the window, as vegetable juices ^re speedily changed by 
the action of solar light. The consistence given to the 
extract is entirely optional, but those that are rather bard 
will keep better than those that are soft. 

The method is not adapted to a manufactory on* a large 
scale ; but any individual practitioner may, without much 
trouble or expense^ prepare in this way, for bis ewii use, 
extracts far superior, in active properties^ to those tbflii 
aire usually met with. 
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'Xyil.— On Preserving lAme Juice for , Sea Voyages, 
without the use of Rum, By Captain William 
Bagnold*. 

t ' * 

SIR, Falmouth^ July 12, 1823. 

From some conversation I had with Dne< or two of the 
members of fhe transport board, I find they are by no 
means satisfied with their knowledge of the efiect pro- 
duced on the antiscorbutic qualities of lime-juice, by the 
25 per cent, of rum, now added for its preservation. This 
induces me to hope, that the mode I have adopted to cure 
it for sea voyages may be of more consequence than I at 
first suspected. Last Christmas I caused some to be pre- 
pared ip Jamaica, and one dozen has been sent home, 
samples of which will a6company this letter. I have 
simplified the process, and I trust where the directions 
dre carefully followed, the juice will be permanently pre- 
served in an unaltered state. The bottle which accom- 
panies this, is one of a dozen, prepared by a process far 
less troublesome, and equally efficacious, with that of Jif.: 
Appert, for the application of which I h^^the honour of 
the society's thanks last year ; and by the alteration prg^ 
posed, a great deal of the loss hitherto occasioned by 
the bursting of bottles in the boiler will be prevented. 
Should the society be of opinion that £ have made, an im- 
provement in the process, they will deal with it according 
to its merits. 

The expressed juice being well strained, to separate 
every particle of pulp and rind, is to be boiled in an ear- 
^then vessel smartly for half an hour; a part of the water 
is driven off, and the vegetable albumen will separate, 
and subside on cooling ; decant the juice clean, and re- 
boil it for a few minutes ; fill it into bottles previously 
dried and heated, so as to leave just room enough for the 
cork; cork tight, cement over the cork, and lay the bottles 

• Frond vol. XLV. of the Traniactions of the Society for the Encoura^^e- 
ment of Arts, Maaufacturesy and Commerce. . ' 
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dressing and preparing woollen yarns, and in cleansing, dressiBgy 
and finishing woollen cloths, and other fabrics, and in theapparatos 
for performing the same. Dated Jan. 15« 1828. — In six mionths. 

To Thomas James Falconer Atlee, of Prospect-place , Dept- 
ford, in the county of Kent, gent ; for certain improvements in 
bands or hoops, for securing made and other masts, bowsprits, 
and yards, which are also applicable to other purposes. Dated 
Jan. 15 f 1828. — In six months. 

To William ErskineCochrane, of Regent -street, in the counly 
of Middlesex, esq. ; for improvements in certain apparatus for 
cooling and other purposes. Dated Jan. 15. 1828. — In six 
months. 

To Joshua Taylor Beale, of Church-lane, Whitechapel, in the 
county of Middlesex, engineer, and George Richardson Porter, 
of Old Broad-streety in the city of Liondon, merchant ; for a 
new mode of communicating heat for various purposes.. Dated* 
Jan. 19, 1828. — ^Insix months. 

To William Percivall, of Knightsbridge, in the county of Mid- ^ 
dlesex, veterinary surgeon ; for improvements in the construction 
and application of shoes without nails, to the feet of horses and 
certain other animals. Dated Jan. 19, 1828. — In six months. = . 

To George Jackson, of St Andrew, in the city of Dublin, at* 
toruey-at-law ; for certain improvements in machinery for peo- 
pelling boats and other vessels, wfc^h improvements are aho; 
applicable to water-wheels and other purposes. Dated Jan. 19, 
1 828. — ^In six months. 
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XVIII, — On an improved Syphon and Pump for Drain-- 
ing Quarries, S^o. Invented by Mr^ R. Co WEN*. 

WITH A PLATE. 
SIR, CarlisU, April 21, 1827. 

In submitting to the Society of Arts, &c. a communica- 
tion on an instrument in such general use, and so well 
known as the syphon, I would particularly draw the at- 
tention of the committee to the fact, that though the 
/ theory of the syphon is universally undeVstood, yet it has 
not been applied in practice for raising water over the 
highest levels, which the law of the atmospheric pressure 
and theory have assigned to it. On the common principle, 
I believe from twelve to fourteen feet rise has been the 
extent attainable in the practicJ^l uses of the syphon, al-^ 
though tho weight of the atmosf^ere, at its lowest point 
of pressure, is an equipoize to a column of water of thirty- 
two feet in height. If a syphon of any height be filled 
with water, it may in theory be considered a torricelliani 
Vacuum; and it is only necessary to shorten one of the 
legs below the height of a column of water equal to the 
weight of the atmosphere, to give the other a preponde- 
rance, and the water begins to flow from the longer leg, 
anij in theory should continue to Mo so. Water, however, 
faa3 an affinity for air and some of the gases, and when 
exposed to them upder the pressure of the atmosphere, 
absorbs a portion of each. This affinity, I believe, may 

• From vol. XLV. of the Transactions of the Society for the Encourage- 
ment oif Arts, Manufactures, and Commerce. The society voted the gold 
Vulcan medal to Mr. Cowen for this valuable invention. 

VOL. II. K 
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be considered a given foroe ; it is destroyed by boiling, 
and the air is expelled ; it is also diminished as the atmos- 
pheric pressure is removed, and a portion of air is set free 
at something less than half the weight of the atmospheric 
column. The weight of the opposing columns of water 
suspended in the two legs of the syphon, it is evideol^ 
must diminish the atmospheric pressure, at the bigh^lc 
bend, in an inverse ratio to the height of the shorter leg 
or cplamn ; when this exceeds twelve to fourteen feet, air 
is set free, displaces the water at the highest bend: of the 
syphon, thus dividing the two columns, and entirely pre- 
venting that continuous flow which would otherwise take 
place were watei* to contain no gas or air. To devUf 
fneans to remove this defect in the action of the syphoii 
at the higher levels, is the object of the invention which I 
now submit to you. ^ • 

1 am, sir, &c. 

A. AiwH, Etq. Sec. RoBSRT Co WEN. 

Reference to the Engraving.-— Plate IlL 

Fig. 1, a a, part of the quarry to be drained ; b, a leyef 
lower than the bottom of the quarry, which in this case if 
two hundred yards ofi^, where the water is to be discharged | 
c, thiQ bighesit ground, over which the water is to be coih 
ducted ; d, e, and/, three different rises, over which the 
pipes pass — they are farther apart than here shown '^gg 
h h, the lead pipe composing the two legs of the syphon,; 
t, a forcing-pump, on the common principle fixed belo^if 
the surface of the water, having a hinged valve at jf, l^g^ 
2, and an open working-box with a similar valve k. The 
two valves j and k, when the syphon is in actipn, are 
opeued by the force of the water flowinj^ through the pump 
in its passage to the syphon; /is the handle or lever for 
working the pump, which is placed at a convenient height 
above the water at all times ; m is a. clpse iron receiver, 
abowQ larger in fig. 3, having inserted at. one end, at die 
lower side, at n, the shorter or ascending leg of the syphen 
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jfg, Und at the oilier end, at o, the longer or descending' 
leg A A; at the upper side at both ends ar6 inserted two 
air pipes pp, which may be small, joining with the syphon 
pipe at the highest bends, as shown at d, e, and/, with a 
Fi^galar slope into the receiver to allow the air to ascend 
into It, which would otherwise remain at the highest ele-' 
▼atioiis of the pipe; 9 is a small Talve fixed at the highest' 
point of the receiver, to allow the whole of the air to es-' 
oape dirongh the valve when th6 water is forced up by 
the pxttrip ; for this purpose the pump i and pipe g must be 
abte to supply water quicker than the pipe h will carry it off. 
To put the syphon into action, it is only necessary to> 
pfufbp the water into tibe receiver, to expel the air through' 
tiie valve, and also through the longer leg of the syphon/ 
The sjrphon will then continue in action without aid till 
the receiver is again filled with air, which is again expelled' 
by a few strokes of the pump, and only requires to be re-" 
peated every twelve hours, when the rise exceeds from" 
twelve to fourteen feet, varying with the unequal pressure 
of the atndosphere ; but when less than the above height, 
it continues to flow without intermission for any given time, 
atid acts on the principle of the common syphon. 

Thk fblhwinff are Direetions to be observed in laying the'' 
Syphon to suit different situations. 

1st. In laying the pipes of the syphon, it is necessary to' 
^ve them a regular slope to admit the air to pass forwards 
into the receiver, or to the highest bends, which must Have 
either iah air receiver to each bend, or a pipe inserted to' 
conVey fhe air into a general receiver. 

2d. When sufficient descent from both sides of the air^ 
receiver catf be obtained, no air pipes will be required. 

dd. In situations where it may be necessary to carry th6^ 
pipes over more than one elevation, and the second dxceeds*^ 
the height of the first, a separate receiver will be required' 
f<^y each elevation. On this construction, viz. with more 
than one receiver/ it is necessary to adopt the^ following 

K 2 
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expedient for closing the valves in succession^ as the air is^ 
expelled from each receiver. 

Description to Figs. 4 and 5. 

Fig. 4; r is the lower valve in the receiver s, which b 
opened by the force produced by pumping, and the air es- 
capes ; t is an inverted valve, with a float or buoy v fixed 
iipon the valve-spindle in the centre of the cup u. WhUe 
air only is expelled, the inverted valve will remain open ; 
but when the water is forced out and fills the cup, the 
float will rise and close the valve at the same time ; thus 
the water being stopped from flowing out, will be forced 
forward to any number of receivers in succession ; tc7 is a 
very small outlet-pipe inserted into the bottom of the cup 
u, through which the water escapes slowly ; as the cup is 
emptied, the float is lowered, and the inverted valve again 
opened — a position necessary to allow the air to escape at 
the next pumping. 

Another method described for closing the Valve* 

^^g' 5; 9 is a valve placed in a cup, as shown in fig. 1; 
on the cup is mounted a lever with a counter- weight x at 
one end, and a small pendant receiver y at the opposite 
end ; 2 is a conducting tube inserted into the edge of the 
cup, to convey the overflowing water into the receiver, 
which as it fills loads the valve, and prevents the escape 
of the water, and thus forces it forward as before described 
to any, number of receivers. At it may be expected that 
the first, cistern will collect the greatest portion or nearly 
the whole of the air, the others following in succession, 
may be proportionally smaller. 

In making the joints of the Jead pipes, I used tinned 
copper hoops, apd made the joints square or jump joints, 
and soldered them over in the common manner*. The 
joints of the air cistern were made with iron cement, with 
a portion p( red lead in powder added, and mixed up. 
' * Fig* 6 represents this excellent mode of making the joint8««-£]>XTOR. . 
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irith oily in place of water, as in tbe usual way, and 
caulked into the joint in the same manner as common iron 
cement. 

SIR, CarlUle, Currock Cotton fVorki, Ajrnl 27, 1827. 

" I beg leave to trouble you with a few observations, in 
addition to the communication on the improved syphon 
which I recently had the honour of submitting to the So- 
ciety of Arts; and I would observe, in the first place, that 
in my former communicatiou I have designated the air 
vessel an air cistern, but in the following remarks I have 
substituted what I conceive to be a more appropriate term 
— ^that of air receiver, an alteration I should wish to have 
mad^ in the original paper and in the section. 

On referring to the plan, it will be observed that the 
water delivered by the syphon passes through the air re- 
ceiver, and must of course rest there a given time, or in 
proportion to the quantity of water in the receiver, compar- 
ed with the quantity discharged, and the time will conse- 
quently vary from a quarter to half an hour. This rest is 
necessary to allow the air to separate — as the affinity be- 
tween air and water Increases as the quantity of air held 
in solution diminishes, and 'bice versa, and time is also re- 
quired in addition to diminished pressure, to effect a com- 
plete separation. When the water has not had sufficient 
time to rest in the receiver, air bubbles collect in the des- 
cending leg of the syphon, and diminish the quantity of 
water discharged materially. 

' In the first experiment I had a small receiver with a 
screwed plug or cap at the top, attached to the highest 
elevation of the syphon, and an inch pipe, having a stop- 
cock introduced between the syphon and the receiver, for 
cutting off tbe, communication, to ascertain the quantity 
of air collected in a given time. When the syphon, under 
this arrangement^ had been in operation a short time, the 
discharge gradually diminished, and in three hours nearly 
ceased. . The two legs of the syphon were now plugged 
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ifip^ and the connexion cut off by means of the Btop-rCfffEr 
^e cap unscrewed, and the quantity of air then in. the rfp* 
ceiver ascertained. The cap and stop-cock were agauji 
adjusted, and the descending t)r longer leg of the syphon 
shaken a little from the lower end upwards to the receiver. 
The stop-cock being again closed, and the receiver CKa- 
mined as before; it was found to contaip a consideralil^ 
addition^ quantity of air, and the water had consequendf 
descended into the pipe and occupied the space, proyiiigi 
I think pretty satisfactorily, the three following factf : 
^rst, that air had separated from the water flowing through 
^he pipe ; second, that it had not been carried forwardi 
but had attached itself to the interior of the pipe, in small 
bubbles ; third, and that air bubbles so attached ]ncrease4 
the friction to such a degree, as nearly to prevent the disr 
charge. This experiment was repeated with some l^tt^ 
variation, and the ^st result confirmed. The size of tl^ 
large air receiver was now determined, which I must ror 
laark was intended to be double the present size ; and } 
Jbad in the first instance two vessels connected toge^or* 
but one of them on trial proving defective was detachpd^ 
^nd the single one only used. This discharge, hQwever# 
^fter twelve hours running, diminishes about one eighth ta 
que. tenth in quantity ; but for several hours no apparent 
diminution takes place. Hence the necessity of allowing 
time for the water to rest in the receivter, by keeping a 
'sufficient quantity in it, and of having the receiver of birge 
capacity, compared with the size of the pipe. 
: It m|iy also be necessary to observe, that * the syphon 
jwas in full operation upwards of three weeks, without re? 
quiring any air to be forced out by the pump, no air fin* 
diat period having collected in the receiver. This, howr 
ever, occurred under the following peculiar circumstances: 
— on the 3d and 4th of March, ra very extraordinaif 
quantity of snow fell, accompanied with a high wind, whioh 
drifted the snow .into the quarry nearly to the sununil; 
am^ for several days, a rapid thaw, ^ith a fall of rain> m§h 



^ /dr Draining Quarries, i^c, 1S5 

oeeded^ which, together, fiUed the quarry with water t6 
an niHi^ual height, so as to reduce the coluino of wat6r 
m the shorter or ascending leg of the syphou to 8*5 or 9 
feet* After this period, the syphon required no pumping 
till the column had reached fourteen feet, exceeding the 
height at the first commencement fuiiy^ two feet, &t which 
elevation air collected in the receiver, and it reqtiilred 
pumping out night and morning. The barometric cokunki, 
l^owever, at the former period, stood at about one in^h and 
a quarter lower than it did in the latter, which would make 
iiome difference, and should be taken into account ; but it 
does not satisfactorily explain the whole difference, whi^h 
would, in all probability, exceed two feet, as the syphon 
collected air from the commencement of the first trial, 
and the minimum of pressure at which air might have then 
aep&rated could not be ascertained. It is not therefore 
edrtain that twelve feet is the minimum height at which 
air; is set free, when the water is fuily saturated; It is 
probable, under such circumstances, at a much lower pres- 
sure, as the above is a single instance in which the syphob 
operated for so long a period without pumping, and the 
only one with a mixture of snow-water. We have the 
authority of a number of eminent chemists (with the ex- 
eeption of Gay Lussac and Humboldt), for supposing, 
that the water obtained from meked snow contains little 
or lie air ; and if the law of absorption be correct as esta- 
bliiAed by Br. Henry and Mr. Dal ton, that wat6r will 
hold in solution a quantity proportionate to the pressurie^ 
erif it absorbs one twenty-fifth under the pressure of one 
fitmospliere, two twenth-fifths under the pressure of two, 
<^;i the same law will hold in diminishing it below the 
pressure cf one atmosphere to that of a vacuum; so that 
we might presume that in a syphon, where water is fully 
saturated, air would separate at a much lower pressure ; 
yet, whether it is that water is seldom fully saturated, or 
that the air is carried forward when it passes i-apidty ArOugh 
tfai$ qrphMii at js:4b6 ^s0 with. a short ^aa% having a ccMisi- 
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desrable fall in thQ longer leg, I shall not presume to de^ 
terminer bat, in practice, it does not collect under snob 
circumstances in a common syphon of the moderate height 
of five or six feet. A little more experience, therefore, 
and repeated observation, are necessary to determine the 
minimum height at which air will separate from water, and 
this will unquestionably vary with the proportion of air 
held in solution, with temperature, with the. length of the 
syphon and the velocity of the water passing through it, 
and other circumstances. 

I am, sir, &c. 

. A. AiKiv, Etq. Sec, ROBERT COWEN. 

CERTIFICATES. 
SIR, Hovorig, near Carlitle, April 81, 1827r 

leaving had under my direction the improved syphon 
constructed by Mr. Cowen, for draining the stone quarry 
at Howrig, and being also acquainted previously with the 
great labour, expense, and difficulties, at certain seasons^^ 
in clearing away the water by the common pump, I can 
with great confidence give my testimony of its having fully 
answered the intended purpose. It is now comparatively 
managed with little or no trouble or expense, and by its 
regular unceasing operations, greatly contributes to the 
profitable working of the quarry. 

The diameter of the pipe is only one inch, and it deli- 
vers, on an average, about 3,000 gallons of water per 
twenty-four hours. When the surface of water exceeds 
from twelve to fourteen feet below the bottom of the air 
cistern, a quantity of air collects, which requires to be dis- 
placed by a few strokes of the pump night and momingy 
but does not exceed, in the expanded state, more than 
from six to ten cubic feet. A few minutes each day are 
sufficient to expel the air, and the labour is so simple and 
easily performed, that any of the boys are equal to the 
task. It may be necessary to observe, that no air can pos^ 
sibly enter through the pump> it being completely immerged 
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tinder the surface of the water ; and that portion of the 
pipe which was at the surface of the water when the air 
began to collect, has been accurately examined, but no 
defect can be discovered, as no water issues from any part 
of it, eyen when the force of the pump is applied. I have 
great pleasure in being able to state, from considerable 
experience, the superiority of this method of draining 
such quarries, and am of opinion it is the most economical 
ever yet discovered, and maybe applied for draining other 
quarries in this neighbourhood, or to any purpose or situa- 
tion where sufficient fall can be obtained. 

I am, sir, &c. 

A. AiKiN, Esq., See, WiLLIAM WoOD. 

SIR, Carlisle, April 18, 1827. 

I have much pleasure in bearing testimony to the ing^e- 
unity and usefulness of Mr. Co wen's improved syphon. I 
lately accompanied Mr. Cowen and Mr. Studholme to 
Howrig, and examined the syphon, which was then in full 
operation, and appeared to answer effectually the purpose 
for which it was intended. 

I am, sir, &c. 

A. AiMN, Esq. Sec. THOMAS BarNES, M. D. 

SIR, King moor House, near Carlisle, April 26, 1827. 

I have examined Mr. Robert Cowen's improved syphon, 
at present drawing water from a freestone quarry at How- 
rig, {near Carlisle, which appears perfectly to answer the 
-intended purpose. 

I took levels and such dimensions as enabled me to 
draw a correct plan and section, showing the height which 
the syphon draws the water, and the lengths of its rcspec- 
tiVe parts, which I suppose Mr. Cowen will send you. 

I am, sir, &c. 
' k.kiKiv,Esq.Sec. John Studholme. 
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* 

XIX.— On the Microscope. By the Editor. , 

WITH FIOURE8. 

{Continued from page 99.) 

On the Tabanus, or Horse-siinger Fly. — ^The Editopv 
^ioce writing the last article on the subject of the micjropr 
cope, has been favoured by Mr. T. Carpenter with aoothi^ 
invitation to his house, and had the gratification of agwi 
witnessing his admirable display of objects, both opa^lQfi 
and transparent, as viewed in his compound microscope. 
He is not content with possessing a beautifully ^and scien* 
tifically arranged collection of insects, which may be seen 
in other collector*s hands, but he likewise displays wj 
curious parts of their structure, by arranging them as ob- 
jects for his microscope, always ready at hand, and thus 
possessing additional means of gratifying himself and his 
friends, which are greatly beyond the ability of the mer^ 
collector of insects to afford. 

He has thus displayed the wonderful apparatus employed 
by the Tabanus, or horse-stinger fly, in two opaque ob- 
jects, as well as between two slips of glass, as transparent 
objects, and both collectively and separately. By this it 
appears, that the editor, in his former enumeration of the 
different parts of this apparatus, had overlooked the pro- 
boscis, which is a straight-pointed two-edged instnunent, 
having a groove in its middle, in which the knive9 und 
saws are lodged, when the incision is made by the points 
and which is afterwards widened by the action of thQ two 
knives and the two saws, and the apparatus thus consi9ts 
of seven, instead of six parts, as before enumerated. 

On the Fangs, Eyes, and Thread of the large Ckurd^ 
Spider. — Mr. Carpenter has displayed the fangs and eyes 
of this insect as a transparent object between the two ^lips 
of glass, and its thread carefully preserved across and be- 
tween two others. We have ourselves the fangs and eyes, 
as displayed in the exuviae or cast off skin of this insect, 
amongst our own collection of objects for the microscope. 



jbpt iWe Vfeirer before saw its thread displayed as a micros? 
copic object. The thread is composed of five threads 
ejected £rpm as many nipples, with which the spider is 
fornisfaed, and which instantly aggluginate together ob 
jtlieir emission. They preserved a most perfect parallelism 
a^iongst each other throughout their whole length across 
.the slider, and thus constitute the best and most equal 
threads hitherto known for the important purposes they are 
applied to ; namely, the. construction of micrometers for 
astronomical telescopes, microscopes, &e. 
' On the Ejf€^ and Legs of the Shepherd Spider. — Dr. 
.Robert Hooke, in his Micrographia, has given views cf 
the h^ad and two eyes of the longrlegged or shepherd 
j^ider, which are, indeed, most curiously formed^ the )iead 
jn^g out of the middle of the top of its back, mounted 
Bpop a neck, and its eyes placed on each sidi^ of its l^ad, 
find looking rather forwards. 

Dr. Hooke also mentions its eight extremely long and 
^^epder legs, wherewith it strides at a great r^te over 
jthe gr^^lS and herbs ; he states, however, that its legs axp 
jointed like those of a crab : had he said like the tail of a 
xnopkey he iK^puld have been more accurate, fpr, iQdeed, 
l^pph is the case, as appears in one of them, which Mr. 
X?arpenter has made a transparent microscopic object of, 
fmd in whiqh it is seen that towards its outward extreputy 
jt IS fmrnbhed with a great number of short joints, whereby 
it becomes capable of curling round any si^a|l body j^3t 
like the ^1 of the monkey. 

On the Apparatiu employ^ by the Female Cyr^s i^ 
laying 'its Eggs. -^Additional Particulars.— We inen- 
-tieoed in our last article on the microscope, that the fevpale 
•cyoips, in the possession of Mr. Philip C§rpente|r^ ap4' 
which If as furnished to him by Mr^ Thomias Carpeiitfar^ 
had " an apparatus attached to the hinder p^t of its bedy^ 
^consisting of the two parts of a sheath, between ^hM^h is 
.Qrdinarily placed ^ AenAef tub^, haying its pf4 Jt^ply 
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tleft, and Vhose office is to convey the eggs into the puae^ 
tnres made by the insect for receiving them/- 

This description strictly accords with the appearance df 
the insect in Mr. Philip Carpenter's possession, but Mt.T. 
Carpenter has pursued the investigation of this apparatus 
to that degree, that he has succeeded in nearly separating 
the cleft in the tube throughout its whole length, and has 
thus discovered, by highly magnifying powers, that it is^ 
in fact, composed of a saw, with three teeth, very distinctly 
marked, and two knives. 

The cynips in Mr. P. Carpenter's possession has a niost 
splendid irridescent appearance over its body, legs, &c. 
and so likewise has several of those which Mr. T. Carpen^ 
ter bred at the same time with that. Others of thein, 
however, want that irridescency, they being entirely black. 

On the Saws and Rasps of the Saw-fly. — Mr. T. Car- 
penter has several of these curious instruments beautifully 
displayed as transparent objects between slips of glass, and 
'which completely justify Kirby, in his Entomological work> 
in saying that they act both as saws and rasps in cutting 
-off portions of the leaves of plants, the teeth in the edges 
•of the two saws being most accurately formed in one of ^ 
-specimens preserved by Mr. Carpenter, and which appears 
"to be an insect catight before it had an opportunity of 
blunting its teeth in using them, as was the case with most 
of the others, and the sides of the saws being furrowed or 
"toothed in the manner of a rasp of file. One of the saws 
was, besides, divided into two different parts, the backv 
^hich inclosed the thin blade of the saw within it, having 
•parted from the blade, which was also preserved entire : 
-iso that this wonderful apparatus actually consists of a pmr 
^of saws, toothed upon their edges, furrowed upon their 
'Sides, and strengthened on their backs, and, in fact, jufit 
tlike the back-saws, toothed also on their sides, to free them 
4n their action, which the Editor had formerly seen in the 
%ands of ail excellent workman in the tsible clock-making line. 
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The office of this apparatus is^to effect the separation of. 
the upper and under skins of rose-tree leaves, between 
which the insect deposits its eggs. 

On the Diticus Circumflejms, or large Water Beetle, 
and its Larva. — Mr. T. Carpenter showed the Editor a 
highly magnified view of the interesting and curious ap- 
pendages affixed to the fore feet of this beetle, whereby it 
is enabled to affix itself firmly to any object These ap-^ 
pendages consist of two circular discs, upon each of which 
are posited two other circular discs, they being attached 
to the larger discs at their centres only, and haying radii^ 
lines proceeding from their centres to their peripheries,: 
by means of which it would seem that the insect has the 
power of elevating the centres of these secondary discs«: 
and thus producing, as it were, a sucking action upon the 
body to which they are to be affixed, exactly similar to that 
of the circular pieces of leather, with strings in their cen-; 
tres, which, when wetted, boys are in the habit of affixing^, 
to stones, and thus lifting and. carrying them. Besides; 
these>two pairs of secondary circular discs, the remaining, 
parts of the larger discs are also filled with a numerous 
collection of hollow spherical vessels, with orifices in their 
tops, exactly resembling the cupping-glass in their form,; 
and most likely also in their office ; namely, that of pro^; 
ducing a partial vacuum in each, and whereby the adhesion, 
of, the beetle to the substanpe must be greatly promoted*^ 
The middle pair of legs are formed for creeping or walk«s 
ing, much like those of many other insects^ and the hinder 
ones are webbed, and adapted for rowing through the 
water with considerable velocity. 

The larva of this beetle differs entirely in its structure: 
from the beetle produced by it. The beetle has a pair of 
. large compound eyes, whereas the larva has eyes which 
are formed in several narrow slits on each side of its head, 
but which, nevertherless, answer the purpose of enabling, 
it to discover its prey with great facility, and \^hiph it 
seiaes with two formidable hooked fangs^ one on each sid^ 
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of its head, which are perforated, and through them it ilp- 
pears to sack the juices of the animals it preys upon. T&^ 
Editor has had seyeral of these larya brought to him, wiftf' 
other aquatic insects and animalcula ; they usually lurked 
just beneath the leaves of the lemha or duck-ilreed» wifif * 
which the sur&ce of the water was covered, and were A^ 
ways on the alert to seize whatever came in their way> a&JT 
their manner of feeding upon them could be readily- seetiV 

Mr. T. Carpenter has one of these larva of the lengfli' 
of two inches, preserved in spirits. A medical friend <6'f' 
hi» became possessed of one of these larva in the following' 
most singular way : — A countryman was seized with the 
most excruciating pains in his stomach, and which cohfi- 
nued for so long a period that his case became desperafe^ 
and his life was even despaired of. In this predicament/ 
the above medical gentleman, to whom he applied, admi- 
ioistered to him a most violent emetic^ and the restilt Va# 
the ejection of the larva in question, and which remained 
alive f<Hr a- quarter of an hour after its expulsion. IT^oh' 
questiomng the man as to how it was likely that the ihsedt^ 
got into his stomachy he stated, that he was exceedingly! 
fcmd of water-cresses, and often gathered and efat themr^ 
and posGubly without taking due care in freeing them from' 
any aquatic insects they might hold. He was also ia tKe^ 
frequent habit of lying down and drinking the water of any^ 
clear rivulet when he was thirsty, and thus in either of 
these ways the insect in its smaller state might have beeit 
swallowed, and remained gradually increasing in size until^ 
it was ready for the change into the beetle state, at timids' 
possibly preying upon the inner coat of the stomach, and^ 
thus producing the severe pains complained of by ihe 
sufferer. 

Daring the times the Editor kept these l^rva they fire^^ 
quently chan^ged their skins, and one of these exuvise now" 
fdrmsatt interesting. transparent object for his micoscifop^r 

On the Lohiter Insect. — In the late celebrated Mi'; 
George 'Adams's excellent work on the microscope^ he has 



given' a tigareof fhk'ioseGly in wUch its two large clawtf 
have both of them gap& in them, atid which caused it to ba 
eotnidered as a new variety of this< well known in^eotb^ 
Howeve^^ on MK Marsbam, a late secretary of the lio^ 
liean Seeiety, showing the insect to Mr, T. Carpenter, ho 
fbtmd, on subjecting it to his test of the microscope, thai 
fhese gaps were, in fact, accidents, occasioned by the 
pressore of the two slices of talc between which it waa 
placed in the slider npon the two prominent claws, and 
which had occasioned the two corresponding fractureil 
which had led Mr. M^rshion to oonsidor the insect as a new 
species, and to have it delineated as such- in the above 
respecftaMe work. However^ as Mr4 Carpenter had de^ 
teeted the mistake, so Mr. Marsham made him a present 
of the insect ; and apon Mr^ Carpenter showing it to the 
Editor in his micoscrope lately, he fonnd that the &ct was 
es:actly as he had stated it : and, indeed, the Editoi? has 
another cmstaceous^ microscopic insect, with two similat 
elaws, in his own possessioD, and in which the same acei^ 
dent has happened to one of the claws from a similar oc*^ 
cnrrence. This should induce naturalists to be very ca«H 
tious how diey needlessly multiply the varieties of in*' 

sects^, &c. 

On taking Impressions of the Compound Eyes of In-^ 
sects,- — Mr. T. Carpenter lately showed the Editor what 
appeared to him to be the compound cornea of the eye of 
an insect ; it was secured between two slips of glass, as 
U9ual with transparent objects for the microscope, and ex-^ 
Mbited the minute images of the flame of the lamp and of 
the forceps with the most perfect accuracy in the numerous 
concave lenses of trhich it was composed, and, in fact, ex* 
actly as the real compound cornea does. Mr. Carpenter, 
however, assured the Editor, that it was a creation of his 
own, and at length informed him, that having accidentally 
dropped a little gum-water upbn the compound cornea of 
an insecf s eye, he found upon removing it, that it had 
tadken an accurate east from it : this determined him t<sf 
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lepeat the application of gum- water more carefully, and ta 
eofer the whole cornea and the hairs sarronndin^ it with 
gum* water, and to remove it when it bad become fim 
enough to bear thatoperation, bnt still remained somewhat 
moist. In this manner he had succeeded in producing Ae 
above beautiful cast, and without in the slightest d^pree 
injuring the original. eye, which was that of a large foreign 
cerambyx. We think that this process might be iq>pUc«K 
ble also in making casts of other objects. We reccJIeet 
Baker, in his work on the microscope, giving a somewhat 
similar process for taking casts from medals in a solution 
of isinglass made in brandy, and which, might also be coated 
with le&f |;old on their in sides to give them a metallic ap^ 
pearance. Possibly the mixture of one part of gum-arabic 
and two of isinglass, dissolved in gin or proof-spirit, and. 
which is used by Mr. Ratley in cementing insects and 
other objects for the microscope to their sliders, might be, 
still better adapted to the present purpose, as the isinglass 
corrects the brittleness of the gum, whilst the latter in itii 
turn hardens the isinglass ; and it has likewise the farther, 
advantage of thickening in cooling, so as for the cast to bai, 
capable of being taken off sooner than if gum only is use^ 
On preparing heautiful Configurations of Muriate of. 
Soda {common salt) for viewing in the Microscope. — 
Amongst the numerous configurations of salts viewed in thq 
microscope, we never find those of common sal^mentidned 
by authors, but only their square, hollow, pyramidal cryvtaU; 
and, in fact, the Editor never succeeded in produciog anj,^ 
excepting in using an exceedingly dilute solution of salt in 
water, and wiping it thinly over the surface of a slip of 
gloss, then, indeed, very thin plates of configurations, dif? 
ficultly discernable by the microscope, were produced,,, 
tlowever, in consequence of a fact lately communicated to 
him by Mr. T. Carpenter, namely, that of configurations 
being seen formed in the blood, taken from a servant maid 
of his, who. was in a highly inflammatory state at the time,, 
and wiped over the surface of a slip of glass when dry, and 
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viewed in tlie midroscope, it occurred to the Editor that 
those configurations were evidently caused by a solution o£ 
some kind of salt in the serum of the Uood, and most 
likely by the muriate of soda taken in with her food. On 
pursuing this idea, and adding muriate of ammonia (sal am- 
moniac) to some bloody and also common salt, he found 
that both the salts formed most beautiful configurtitions in 
iL^ He then thought of trying another animal substance 
greatly analagous to serum, mixed with a portion of water, 
9nd added common salt to it, imtil it had a slightly saline 
taste. This mixture he wiped or spread thinly over the 
surfaces of several glass slips, and soon had the gratifica- 
tion of viewing an entirely new and beautiful series of 
configurations forming themselves under his eye, assisted 
by the powerful aid of his microscope, and which configu- 
rations undoubtedly will prove permanent objects. In one 
of them,' however, a second crop of configurations, or more 
properly crystallizations, formed, superinduced upon the 
former ones, and still more beautiful than them, they 
greatly resembling in their circular and gracefully serpNen- 
tining curves those of the salt of amber, and also much 
like those of the leaves of pinks or carnations. 

On the Parasite Plants upon the leaves of the JDfiamask 
Rose.— Dr. Hooke, in his Micrographia, has given a mag- 
nified view of these ; and Mr. T. Carpenter having re- 
cently given the Editor a leaf with the plants upon it, 
which merely present to the naked eye a number of irroT 
gular dark brown or blackish spots, upon taking ofi^ a very 
small portion of these with a penknife, and laying them 
between two slips of glass wetted with water, and slightly 
rubbing them over each other, the mass soon separated, 
and exposed the form of these curious and minute plants 
most completely under a high magnifying power in the 

microscope. 

Dr. Hooke's figure of a mass of these plants is very cor- 
rect; each plant consists of a black cylindrical head or pod, 
with hemispherical ends to it, which is of about twice the 
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length of its diaraeteri and in mine of the l^s^^oIoiirBd 
fipecimens was seen as being separated across into several 
divisions, fiach plant had also a white pellocid fitem to 
it, with a rongh sort of root, whereby it bad adhered to the 
leaf, and likewise a short projecting part at its outer end 
like a small nipple in its form. The whole affords anothec 
beantiful object for the microscope, and when displayed in 
the aboTe manner may be preserved between two talcs in 
the sliders for subsequent observatioa. It ought also .tq 
be mounted in substance to be viewed as an opaque objeet, 
and as delineated by Dr. Hooke. 

On viewing the large and distinct Sap andAir^vessebim 
the Stems ofAngeUca^ in the Microscope — ^The leaf stems^of 
this plant are frequently candied by the oonfectionert in 
the form of flat slips, of about three-quarters of an inch in 
breadth and and four inches in length : but whoever has 
partaken of these cannot but have perceived the hardtiess 
of the vegetable fibres composing them. This property 
induced the Editor to cut the preserved stems across into 
narrow pieces, of about a quarter of an inch wide, aii4 
which he subsequently exposed to the action of warm water^ 
with a view to removing the sugar, and thereby occasioned 
them again to recover their original form of cylindrical 
rings. When these rings were dried, by laying them ber 
fore the fire, he found that they had not suffered in flie 
least degree from the process they had been subjected to 
by the confectioner, nor from the treatment the Editor Jbad 
subsequently employed upon them ; on the contrary, oi^ 
dissecting a small longitudinal portion of one of the«n»^ by 
rubbing it between two slips of glass wetted with water^ 
and occ^onally removing by means of two sharp-pointed 
pen-knives, aided by the help of the microscope, the films 
which enveloped it, he had the pleasure to find the spiral 
sap-vessels and perforated air-vessels in an admirably per? 
fectstate^ andof such alargesize^ as to enable him to view 
their beautiful structure in a most satisfactory mat^ier; 
nay, ke had even succeeded innnwinding.seTeral o£;tbe 



Oil the Microsc&pe. 147 

sfiiral cdilis of the sap* vessels, not ooly in single wires, but 
in twos, threes, and fours; evidently proving that they hail 
existed in the f^rm of single, doable', triple, and quadruple 
screws, winding in the insides of the sap^vessels, andoccd- 
sioning the ascent of the sap by their capillary action. 

These vessels will more readily be found, by catting Out 
one of the ribbed or linnear prominencies, which stand 
above the, general surfaces of the dried rings, and treating 
it in the manner before described; €La these ribs chiefly 
consist of a congeries of sap and air-vessels. In fact, 
it would Appear that the dried stems of the plant aire 
much better adapted to the purposes of dissecting and dis- 
playing their ol'ganization than when in their recent state, 
and abounding with ^ap and mucilage* This hint may 
deserve attention, as the drying process may possibly be 
equally applicable td many others of the larger tribes of 
plants previotis to dissecting, and submitting them to eib- 
amihation under the mibroscope^ 

In %h& dissection, the Editor held the part to be operated 
upon fast with the knife held in his left hand, and cutaway 
the films with the other knife ; and these instruments may 
be'fbilild quite as convenient, if not more so, than the 
oeedle and diss^ting knife generally supplied with bota- 
nical microscopes. The process, however, requires great 
steadineiiis ; the elbows ought to rest upon the table whil^ 
Aie operator is seated ; the hands and fingers will thus be 
e^1)led to perfoim their proper offices; as in the cases of 
the veiy delicate works performed by the jeweller, the 
eeal-engraver, &c. where the greatest nicety of operation 
is* require ; and, indeed, in using the microscope generally, 
it )s very advantageous to support the body and elbows in 
a^ simitar -manner, in order to obtain that precision of touch 
which shall; enable us to follow the motions of an animaf- 
eala in water, for.instance; by moving the i^ip of glass abowt 
apbn the stage of the microscope. 

It appears, tbat in candying' Angelica steni^, the; are to 
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be first boiled in water till they are tender; so that 
process must have nearly extracted the mucilage from theni. 

The objects thus dissected and displayed between the 
two glass slips with water between them, when they are 
become dried by standing a proper time, may afterwards 
be removed from the glasses, and be preserved between 
two slices of talc, in sliders, when they will form tolerably 
interesting objects for the microscope ; but by no means so 
perfect as when viewed with the water surrounding thenf, 
and interposed between the slips of glass. 

On the magnified representations of the Jaws and Teeth 
of the Cheese-mite and other Mites. — Great curiosity 
having been excited, by the mention we made in our last 
number, of Mr. T. Carpenter having succeeded in entirely 
separating and exposing the two sets of teeth and jaws of 
the cheese-mite, as objects for the microscope, we have 
gladly availed ourselves of Mr. Carpenter's kind permis^ 
sion to have drawings made of them, and to have them 
engraved in the plate accompanying the present number. 

In plate III. fig. 7 represents these curious microscopic 
ohjects, viewed through a lens of the twentieth of an inch 
focus. It will be seen, that two of the jaws are larger than 
the other two. There is also an appendage jointed to each 
pair of jaws, somewhat resembling a finger in shape, one 
of which is dislocated from its union with the jaws^ and 
is represented closely adjoining to it. In others of the 
mites which Mr. Carpenter has endeavoured to separate, 
he has found two other appendages to their mouths, re- 
sembling the small claws of a crab or lobster : these are 
still more perfectly exhibited in a mite taken from a swat- 
low's nest, which most likely came ofi^ one of the flies upon 
which the bird fed, he having found similar mites upon the 
blue-bottle fly. These mites have each an appendage to 
their head, similar to that shown in fig. 8, and which seems 
to be composed of two pair of curved jaws, similar to those 
of the cheese-mite, crossed upon each other ; and woulid 
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therefore indicate, that the action of the two sets of teeth 
M^as similar to that of scissors or shears, cutting sideways, 
somewhat like the' action of a cow chewing the cud, and' 
not up and down as in the usual manner of chewing. 

On Mr. T. Carpenter's mcuie of preserving Minute 
Objects. — ^The .Editor now finds, that the mites are secured' 
between two slips of thin Dutch plate-glass, of about two 
and a half inches long, and five-eighths of an inch broad ;^ 
the uppermost of them, or that next the eye of the observer,' 
being the thinnest of the two slips. Thus these glass slips 
must be less than the twentieth o£ an inch in thickness, 
the objects placed between them being capable of beings 
viewed with a lens of that focus. The thickness of the 
other, or undermost, slip is immaterial; and, indeed^ it 
might be formed of common crown glass. The pliite-glass 
affords a most clear and distinct view of the objects, infi^ 
nitely superior to that presented by the use of mica or talc, 
as usual. Mr. Carpenter applied a little thick gum-watec 
to each end of the slips before joining them together, and 
then pressed them very hard, to close them as much as 
possible. He then surrounded the ends with bands of 
writing paper, cemented likewise with gum, on which 
he has written the number of the slider, corresponding 
with a list of the contents of the different sliders con-^ 
tained in that drawer of his cabinet, so as to be instantly 
referred to when needful. 

{To bt continutd,) 



XX. — On the French method, of Gilding upon Bronze. 

By M. D'Arcet*. ^ 

This species of gilding, by the English called toater gild-* 
ing, is performed upon several different metals and alloys> 
as upon silver, copper, brass, and pinchbeck ; which latter 
is an alloy of copper and brass, or of copper with a smaller 

* From the Franklin Joumaly and translated from the Dictionnairi 
Technologifut. 
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portion of zinc than enters into the composition of brass* 
This alloy, as well as that of copper and tin, the Freaob 
denominate bronze, whilst we, in general, restrict the lat- 
ter term tq compounds of copper and tin only. In gilding 
upon metals, the colour, beauty, and quantity of gold re- 
quired depend much upon the niM;itfe of the alloy upon 
which it is laid ; that which consists principally of copper 
and zinc is to be understood in the following article, where 
broQze is named. 

Gilding upon Bronze. — ^The art of gilding upon bronze 
bas been perfectly described by M. D'Arcet* in a memoir 
oa the art of gilding on bix>nze, which, in the year 1818, 
obtained the prize from the Academy of Sciences. From 
tdliis memoir we will now extract as much as shall appdur 
neciessary to describe the art, and to make known the im-' 
ptovements which M. D'Arcet has introduced in the mode 
of conducting it. Those who wish for further details we 
nmst refer to the original memoi)*. 

The art of the gilder consists in the application of gold 
over a surface of bronze, by the assistance of mercury, 
with which the gold is amalgamated ; the mercury is eya- 
pofated, and the gold fixed, by the application of heat; it 
is liien burnished, or left mat, in whole or in part, accord- 
iag to the nature of the work. 

■ The gold should be pure, or very neariy so ; it ^ould be 
made very thin, either by the hammer or the flatting miB, 
to expose a large surface and favour its dissolution by the 
mercury. The mercury employed should also be perfectly 
pure, as the impurities which it contains will otherwise be 
deposited with the gold, on the surface of the bronze, and 
consequently deterioracte the work. 

Preparation of the Amalgam of Gold, — ^The W4:^mm>, 
after weighing the fine goU which is to be amalgamral^, 
puts it into a small cmcible, which is placed in* a charooiad 
fire on the bed of the forge; the crucible is heated to ti 
light red, and the requisite quantity of mercury thrown in; 
the mixture is stirred with a small iron rod, beat for die 
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piiipose, sttfFeritig the crtrcible to remain for a few minutes 
tipbn the fire, until it is known that the combination is 
effected : the amalgam is then thrown into a small part 
Containing water, and carefully washed, by squeezing it 
with -the thumbs against the edges of the vessel, allowing 
all the hmning mercury to Escape .which can be in this 
Way separated. The amalgam which adheres together^ so 
as to bfe capable of sustaining the impression of the finger, 
tnust be protected from dust, as it is that which is to be 
used in gilding, in the manner to be described. 

The larger the proportion of mercury in the amalgam 
the thinner will be the coat of gold deposited on the arti- 
cle to which it is applied, and vice versa. It is easy to 
conceive that amalgams may be formed of various pro- 
portions ; the ordinary composition, howevet is formed of 
eight parts of mercury to one part of gold. The merdiry in 
this case is in excess, for after straining it throagh chamois 
skin, so much is separated as. to leave in a hundred parts, 
toercury, 83; gold, 67; total, 100. 

The running mercury which is separated by the pressure 
of the fingers contains a considerable portion of gold in 
solution ; it is an amalgam with a large excess of quiek- 
silv^ and is used either in making fresh amalgam or in 
giving a coat to such articles of brass as are intended to be 
very lightly gUt. 

j^mong other precautions^ to avoid injury to the work- 
man, he should be careful to compress the amalgam witb 
chamois skin, and wear leather gloves duriiig the operation. 
■ Preparation of ihd Nitric Solution of Mercury. — ^The 
pt«pared amalgam is applied to the woric by the aid of 
nitric acid, holding a sniaU portion of mercury in solution. 
The following is one of the methods recommended by M. 
D'Arcet: — ^into a glass matrass put 3^ troy ounces of metir 
c^y> and 4J- of pure nitric acid, of 36^ (sp. g. 1. 833 ;) the 
isatrdiSB is to be placed under a chimney with a strong 
dti^> s^d suffered to remain until th^ solution is com- 
llete, t 
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This is to be poured into a bottle, and U and a-haif 
pints of distilled, or rain water, added to it, agitating it 
well, and preserving it for use. 

Gilding. — After these several preparations have been ob-: 
tained, the gilding is effected in the following manner : — 

1st. When the ^ork has been completed by the turner, 
or the chaser, it is to be annealed, for which purpose it is 
placed upon lighted charcoal, and surrounded with the 
same, or, in preference, with cakes of tan, which affords 
a more equal and less intense heat ; |t is to be completely 
covered in order to prevent oxidation. It is to be carefully 
watched, to prevent the thinner parts from being mor^ 
highly heated than those which are thick ; this operation 
is best performed in a dark place. When the piece has 
arrived at a cherry red the workman removes the coals, 
and, with a pair of long-handled tongs, places it where it 
will cool slowly. 

2. Pickling and Dipping. -^The design of this operation 
is to remove from the bronze the coating of oxide with 
which it has become covered in annealing. 

The piece is put into a wooden or earthen vessel, con-, 
taining sulphuric acid, very much diluted with water ; it is 
there left until the oxide is entirely dissolved, or at lea^t 
softened, when it is to be rubbed lyith a rough brush ; when 
the piece has been well pickled and washed it is to be dried. 
The surface will be still discoloured, and it is to be dipped 
into nitric acid of 36^ of Baum6 (sp. g. 1.33,) and rubbed 
with a long-haired brush ; this exposes the metallic surface^ 
but does not render it sufficiently clean: in order to obt^ 
a fine metallic lustre, it is dipped into nitric acid of the 
same strength, into which is thrown a little soot and com- 
mon salt. This last circumstance induced M. D'Arcet to 
apprehend, that the cleansing might be effected perfectly 
by using sulphuric and muriatic acids instead of nitric acid, 
which last attacks the pure copper with much gre;ater 
ease and force than these two acids. In every instance, 
he observes, the dipping, when well performed, ought, to 
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dissolve nothing more than the oxide formed on the surface 
of the piece during its annealings and not attack the metal 
itself in any degree, which is difficult to prevent when the 
dipping is performed with nitric acid« 

The dipping having cleaned the surface, the piece is to 
be carefully washed in a large portion of water, and rubbed 
in bran or in the sawdust of some wood which is free from 
resin ; this will dry it perfectly, and prevent the tarnishing 
of the surface from humidity. The piece ought now to 
appear bright and perfectly free from oxide ; the metallic 
surface should be everywhere perfectly seen, and should^ 
exhibit a fine pale yellow colour ] it should also appear- 
grained or lightly matted. If too smooth, the gold will 
not readily adhere, and if too deeply matted, the gilding 
will require a quantity of gdd which will render it too 
expensive. 

. 3d. Application of the Amalgam, — The piece being; 
prepared as directed, is ready for the application of the 
amalgam, which should be put into a flat earthen dish: 
which is unglazed, and of a rough surface; a gilder's* 
scratch brush, or a pencil made of fine brass wire, is to be 
dipped into the solution of mercury in nitric acid, of which 
we have already spoken. 

The scratch brush is then pressed upon the amalgam, 
which, by giving the earthen dish a slight inclination, is^ 
left.oi^ its side ; by drawing the scratch brush towards him- > 
self the workman charges it with the desired quantity of 
amalgam, which is then applied to the curticle intended to 
be gilt; this is to be spread carefully over the work, dip- 
ping the scratch brush again into the acid solution, and into 
the amalgam, should this be necessary, A skilful work- 
man will deposit a larger portion of the amalgam on those< 
parts where it may be desirable to gild with greater, 
strength. 

The piece is then to be washed in a large quantity of 
perfectly clean water, and which has not been used for 
pfe^uB washings ; it is then dried and carried lathe fire to*. 
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vcliatilize the mercnry. Should the first coating of gollct 
not benufficient, the piece is again washed, and the opei^ 
ationiTepeated in the way already described. 

4th. Volatilization oj the Jf«reiir^.-^When ijbe ifmnk 
is properly covered with the amalgam, the gilder places it 
upon lighted charcoal, turning it about, and heating it 
slowly to the requisite degree, withdrawing it from the*fiie 
with a pair of long-handled tongs, held in the left hand; 
which is -guarded from the fire by a thick, wadded, leather 
glove; with a long-haired brush be dabs, and rubs thewh^ 
surface, so as- to spread the amedgam equally, turning it in 
all directions for this purpose. 

The piece is then replaced upon the fire and heatedmdi' 
the same precautions as before, until the mercury is com*' 
pletely volatilized, which is ascertained by the noise made 
by a drop of water, which the workman throws upon it, 
and also by the time which the drop requires to evaporate. 
During the operation he repairs those spots which may be 
defective, being careful to volatilize the mercurjr very 
slowly. When the work is perfectly covered with gold, it 
is carefully washed and scratch brushed in water acidulated, 
with vinegar. 

If the work is to be partly burnished, and partly mat, the' 
part which is to be burnished is to be covered with whit- 
ing, powdered sugar, and gum, tempered in water. This 
operation the workman denominates guarding^ When the 
workman \ib,s guarded these parts, he dries the piece and 
again beats it sufficiently to drive off any mercury which 
may yet remain; this he perceives by the colour which the 
work assumes, and by the blackening of the coat oi guard* 
ing. After this he plunges it, whilst yet warm, into water 
acidulated with sulphuric acid, washes it, wipes it dry, and- 
burnishes it. 

5th. Burnishing, — This is effected by rubbing the piece 
with biunishers made of hcsmatite or blood?-stone. The 
burnishers are dipped in vinegar and water, and the work,, 
in buxnishiiig, always cubbed in the samq direction, passuq^ 
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tiie ihstmment backward and forward, until the Teqtdred 
lustre is obtained. When the burnishing is completed, the 
piece is washed in cold water, wiped with fine linen, arid 
gently dried upon the bars of a chafin*g«dish containing 
lighted small coal. 

6th. Mat ting. '-^Tbe parts to be burnished, if such there 
be, having been covered with the guarding, the piece is 
attached by fin^ iron wire to the extretoity of an iron rod ; 
it IS then highly heated, until the guardii^g becomes brown 
in consequence of the roasting of thesugar and the scorch^ 
ing of the gum which enters into its composition. The 
gilding will tims acquire a fine gold colour ; it is then to be 
Goytered with ^mixture of common salt, nitr6, and alum, 
liquefied in tbe water of crystallization which these salts 
contaili ; the work is again carried to the fire and heated*, 
utitil the «idine coating becomes of a homogeneous texture, 
ioearly transparent, and is in a state of real fusion; the 
piece is t^cQ withdrawn from the fire, and suddenly plunged 
into coid water, which will remove the saline coating, and 
bIso the guarding. The woj^k is afterwards dipped in very 
VfWdk nitric acid, washed in abundance of water, and dried, 
^Mier by exposing it to the air, warming it upon the 
chafing-^ish, or gently wiping it with clean dry linen; 

{To he eorUinuid.) 



XXL--^<iOii a Machine for opening Horn^ for the use <(jf 
Iianthorn-MakerSf Comb-Makers, Cntlers, ftc. By 
Mr, J. James*. 

Horn is prepared for the use of lanthom-makers, comb- 
.^tvaikeiss, the cutler, &c. by making it into flat laminfe of 
various thicknesses, according to the use for which it is 
intended. The horns are first cut transversely into pieces, 
according to the use to which each is applicable. The 

* From Vol. XLV. of the Tfansactions of the Society for the Eneourajjj^e- 
neiit of j4^tg, M«nu£u^ures, ^nd (^onmeree. X^ POeiatV toM tilt. 
"VfAeaii medal tiii five guineas to Mr. Janes. 
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pieces are then slit longitudinally, and are held separately 
over a naked fire, till heated to the degree at which horn 
becomes soft ; they are then hammered flat by a mallet, 
and placed in a strong press till they become cold. 

Mr. James, who is himself a worker in horn, obiects to 
softening it over a naked fire, in consequence of its fre- 
quently being scorched or frizzled, more especially as in 
opening the old hard horns it is necessary to allow die 
flame to enter the hollow, that the inside may be rendered 
equally soft as the outside. 

The apparatus employed by Mr. James is a block of 
cast iron, with a conical hole quite through' it, and a plug 
of the same metal, about one-eighth of an inch less in 
diameter than the hole. The block and plug are both to 
be heated in a common fire, or in a stove, to about the 
temperature of melting lead ; the block is then taken oat 
and placed on a firm support, a piece of horn previously 
slit is put into the hole, and the heated plug is dropped 
within the horn. This latter being heated, both from 
within and from without, soon becomes, soft ; The plug is 
then carefully and gradually driven in by a mallet, and by 
its pressure soon redresses any original crookedness of the 
horn. After being left for about a minute in this state, 
the plug is to be driven out by turning the block on one 
side, and the horn being then withdrawn will be found 
quite soft enough to be opened and pressed in the usual 
manner. Considerable saving of time is thus obtained, 
and all risks of overheating the horn is avoided. 



XXII. — On Lithography. By Count M. D. Lastbtrie, 

of Paris. 

{Continued from Page 120.) 

On the Paper,' and the mode of Wetting it. — The kind 
of paper to be used in lithography is not a niatter of in- 
difierence, particularly when impressions are to be taken 
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froDL a highly-finished crayon drawings ITie paper is the 
better for being thick and soft, especially if it swells, so as 
to prove elastic in the process of printin^g. The impressions 
come out best on unsized paper ; that, however, which is 
thin and sized, may be used for drawings in ink or for 
writings. A waste sheet of paper is always placed on 
that which is to receive the impression, and when it is 
thin even two are used, in order to produce an impression 
more perfect and regular. Sized paper requires to be 
wetted more, and to remain in that state longer than that 
which is not sized, but it affords in general fewer impres- , 
sions. That which is impregnated with lime, alum> as. 
substances of a similar nature, spoils the beauty of the 
impressions, and prevents the taking many of them. They 
are likewise injured by folds and bulbs in the paper, 
but more particularly by particles of sand ; these last form 
lines on the drawing, cut the leathers of the presses, and 
make hollows in the scrapers, rendering them unfit fbr use. 
The paper ought to be of a uniform and regular texture 
and thickne-s. . In order to wet the paper, one or two 
sheets are taken at a time by the two comers of one end, 
and drawn through a shallow tub full of clear water ; they 
are then laid carefully on five or seven dry sheets, and 
covered with an equal number ; continuing thus, alter- 
nately to place together wet and dry paper, taking more 
or less of oqe or of the other, according to the nature of 
the paper. The whole is placed between boards, on which 
weights are laid, in order that the moisture may be equally 
diffused throughout it; more weights are added at the 
end of an hour, or what is still better, the paper is put into 
a press. If it be desired to take an impression without 
delay, and there is no moistened paper prepared, some may 
be soon procured by damping one side of each sheet with 
a sponge slightly moistened, and pressing the whole for a 
few moments. When the drawings are made with ink, 
the inipressiqus may, on an emergency, be taken on dry 
paper, but in this case it may be sized. ' The moii^ened 
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papeif of which .we have joBt spoken should remida xmJar 
pressure for ten at twelve hours — it may be condnued in 
this situati0n for twentj-foiir hours, but if it rem^n longei' 
it will dry and become mouldy. Whenever it is fbond 
that the ioipf essioi:is cannot be taken until the expiratibni 
of this tiitie, th^ paper most be removed from. the pressdie) 
dried in the air, and wetted again when it is wanted for 
use. When . the paper is too wet it does not take the ink 
welly and yields inferior impressions, and, moreover, has 
the disadvantage of sticking to the stones. Experience 
will soon teai^h the degree of moisture which ought ta he 
given to the different kinds of paper which may be 
employed. 

Manner of Outlining the Drawings upon Stome^*^ 
Tracing facilitates and abridges the work ; and it is indift^ 
pensable when it is desired to produce a fao-simile, or to 
obtain with the least possible trouble a copy of a drawing^ 
the impressions of which are wanted to stand in the same 
direction of the originaL In this case a transparent papei' 
istaken^ such as is known in commerce as papiet vegetml^ 
or any other kind that is free from those &tty resinous 
substances which may dirty the stone by taking the printing 
ink« This paper is laid on the model, and the outline and 
other principal: lines of the design are traced with a lead 
pencil, or what is still better, with red chalk, which leaves 
more visible traces on thq stone. The outline thus ob* 
taiped is placed on the stone, which has been previoudlf 
rubbed with a little spirits of turpentine, or dightly 
moistened with water ; it is then covered with a sheet -rf 
paper, and subjected two or three times to the action of 
the pressu The lines made on the paper will by thii 
means be produced on the stone, and serve to guide die 
artist in « his design. It is not necessary to endeavour ^ 
efface any of the marks of the crayon which may app^eaf 
after the drawing is finished, as they will notinjoire tte 
impressions in the least. When it is of no consecju^neb 
obtaining, the impces^ns in the same directipoi with the 



On I^Uhagiaphf^ Ifi^ 

origpial dre^ingSj. and there is no; press at ban4^: tbe? Outj 
line, may be obtained^ oa the stone by rubbing it <m th^ 
reverse side with chalk, ot with plumbago poqqde^ 93^ 
siftefi* It is thfu fix^d on the. stone with wafers, and tbie 
li^e^ which a^e to be transferred to it are parsed o\er again 
with, a Jbjuntfpoint* If it is wished to avoid colouring the 
reverse udis of the outline, a sheet of tissue, paper is inter-^ 
posed betweeii it ^md the stone, whjch paper has been 
coloured. w]thTe4dbi^k on the side which is tp be p]aced 
iie^ t))e st^e* By sp doing and then tracing the outlii^ 
withapjOi&t^ jt is made to appear on the atpne* This 
mode iQ4y be employed for fac-similes, and i for all kinds 
of drawing, it being only necessary to retrace the lined 
already mad^ either with ink or crayon, as is done wi^ a 
point or a graver, in working npoa copper. 

On thfi ^Precautions to be observed, in. Writing or 
J)r fuming ttpon ^^oiii?,*— When it is di^ired . tp write or 
draw with ink immediately on the stone, either when the 
sketch has been obtained by transfer, or traced by hand 
with a crayon, we proceed ex^tly as we are accustomed 
t9 do whfen we work on paper,, whether we use the pen or 
the pencil. We wciuld remark, however, that practice 
andi. a certain; lightness of hand are necessary, in order to 
mak£,: with facility, neat and delicate lines on stone« 
H^fhlyJiiiished.wc^ks should not be undertaken without 
previous practice. The ink takes better and spreads less 
wjhea thei stone has been .well polished, and rubbed with 
apoiits of .turpentine, or with water, a little soapy; the 
fearm^r^Jiowever, is preferable. When the stone is rathar 
soft, .there shpuld be mixed with the spirits of turpentine , 
-a, little of lithographic ink, and with this the stone is to be 
slightly rubbed with a linenxdoth uatil it acquiresia grayish 
tinge. The artist should be provided with stee^ pens, pens 
for drawing lines, and sable pencils^ of different sizes, 
according to the, kind of work to; be done; each person 
dboQsing that inslxument witkthe us* of which lie is most 
familiM?. It is deces&^y in botb casesUo have the Jithoi- 
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graphic ink so thick as that the lines made <m the sloiffc 
may be of a deep black, and still thin enough to flow w^ 
sofhcient freedom irom the pen. It should be about the 
consistence of thin cream. If it is too liquid it may be 
thickened by rubbing in it a stick of ink ; if, on the coDr 
trary, it is too thick, a few drops of water may be lulded 
to it, mixing them by shaking them together in a botde. 
It is necessary to the beauty of the impression, tdat all 
the lines of the design should be drawn with the Same 
intensity of colour. The ink often forms into a little maias 
on the end of the pen in consequence of its thickness, or 
of certain particles which have rubbed up from the stone; 
it is necessary then in this case to wipe the pen with a 
rag, or it may be sufficient simply to rub the sides of its 
point against the vessel which contains the ink. It is 
well also always to try it on the edge of the stone, in 
order to avoid the danger of making thick slovenly lines 
in the design. 

Beginners find a difficulty in making the ink flow when 
attempting to draw on stone, with a steel pen or a ruleir ; 
but this difficulty is soon overcome by practice and patience 
if the instruments used are good. The use of the pencil 
is more easy though less expeditious than that of the pen. 
All that is necessary is to keep it supplied with a small 
quantity of ink, and to work with a light hand, taking 
care not to repeat the strokes. When the ink has thick- 
ened in the pencil it should be wiped and fresh ink takai. 

It is easy to perceive that when it is desired to write on 
stone the characters must be reversed, and the work done 
from right to left, in order to have the impressions in the 
directions of ordinary writing. This is an art which can- 
not be attained without a certain apprenticeship, while 
writing on paper with lithographic ink may be done by all 
who know how to write. 

Drawings in crayon do not require less care than those 
in ink. They ought to be executed with a free, bold, and 
strong touch. If the crayon be passed lightly over the 
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stone, it will produce pale lines, which will often be. lost io 
the printing ; and it is in vain to endeavour to give strength 
and effect to these by going over them a number of times : 
the succeeding touches, as well as the first, being made 
faintly, and with indecision, will fail to adhere to the stone, 
and will disappear/ or become coarse and confused. 

It is necessslry to be very careful to work on stones that 
are perfectly tlean, whatever may be the kind of design 
which it is delsired to. execute. Negligent workmen often 
neglect to w^sh the stones carefuUy, so that they may be 
sometimes found covered with a slight coat produced by 
the material used in the polishing. It is necessary, also, 
to wash them well with a clean linen cloth before using 
them, in order to remove the dust with which they may be 
covered. They may likewise be rubbed with a cloth, 
moistened with . spirits of turpentine. A paper should be 
placed under the hand, so that it may never rest on the 
stone, and great care should be taken that the design be 
not rubbed ; in order to avoid the danger of this, the.jiiSM^d 
should rest on a wide ruler, supported by two little strips of 
wood, as has been before explained. 

It is more convenient, when drawing with crayons, to cut 
a number of them before beginning to work, so as always 
to have some ready at hand for which to change that in 
use when it has become blunt, or has softened by warmth, 
without being perpetually interrupted in the work. Besides, 
if the crayons are cut over the stone it may be soiled by 
the little fragments which would adhere to the design, be 
broken up in the printing, and produce dark spots. Little 
pieces often become detached from the crayons, in the act 
of drawing, and may be difcovered by examining the stone 
against the Ught in an angle of 45 degrees. In this case 
it is necessary to remove them with the point of a knife. 
When these little pieces are perceived on the point of the 
crayon, they may be removed by turning the port-crayon 
.round and round between the fingers, and rubbing the point 

VOL. u. M 



163 On lAthography. 

of the crayon on the edge of the stone, or on some otiiar 
tubst€ince. 

When drawing on stone, it is necessary to be very cw* 
rect; for every line once made will be reproduced, mtos 
it be erased, which it is difficult to accomplish. There fe 
no other means of doing it than by using the point oPtiie 
scraper. If the drawing is in ink, the part which it is de- 
sired to correct must be obliterated with the scraper ; and 
in order to prevent the ink leaving any trace, it is suffici^ 
that the stone should be cut very superficially, and withoal 
producing a hollow in it, or taking off its polish ; but leavr 
ing it so that the new lines may be made on the same 
place. Those lines which are too thick, or ragged, areeoih 
rected by means of the same instrument. 

The difficulty is greater in correcting a drawing, xil crayr 
ons, done on a .grained stone; for if the grain has been 
removed wish the scraper, it will not be found . possible to 
nse the crayon on those parts which have been thus polished* 
In this case it is absolutely necessary to make use of : the 
^pOGi)t of the scraper, or of some other sharp ' instrument^; 
with this, those tints which are too deep and strong may be 
softened, and the harmony of the different parts^ of the 
-drawing restored. Those parts which have been blackened 
by the crayon may be removed by picking with a pointy 
without injuring the grain of the stone. Whto it is waslied 
•completely to remove any part of the drawing, the f^at 
of a scraper will not answer the purpose ; in this, case it is 
necessary to erase it by placing some sand on it, ^nd rub- 
bing it about with a mullar. The crayon is thusr removed 
without destroying the grain of the stone ; and- after, hav- 
ing cleaned this part -with a brush, i^nd rubbed it widii<a 
piece of linen, the drawing may be again inade bn it, -'Wte 
-samei method is employed, when, by adcid<^t, -a ^pot 43^ 
ink, of grease, or of saliva^ has fallen on the stone* 

Autographic Proc^^ses.-^We have said that the* 4i«to- 
fvaphio prooeiss conmstg in transferring -a > writing to Istoacu 
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rT<r effect tjbds, tbe drawing or wjpitiqg is made wi^fa ink^ op 
^p^^» both ^prepared ia the way we have described. A 

cn^B iiBsmnffmaj, on an emergency, be executed auto- 
^grapbicaUy ; but this mode of procedure is too imperfect 
;to adinit of procuring, by its means, clean and perfect 
vproofs. Besides, it is as expeditious to draw immediately 
,on,the:9tooe. 

I^ order ;to write or to draw on autograph paper, a 
.little of 4he ink, of which we have given the composition, 
ri%4ilute4 bi water, taking oare to use only rain water, or 
vsu^h as will readily dissolve so^. The dissolution is 
^facilitated by slightly warming the water in the cup; and 
.^ii^e ink is. dissolved by rubbing the end of a. stick of it, in 
vtbe manner practised with Indian ink. Ther^ should be 
.no more dissolved at a time than will be used in a day ; 
.for it does not re-dissolve 90 well, neither is the ink so 
;ig9od, particularly for delicate designs, after it has been 
r l^eft to dry for several days. This ink should have the con- 
^)8i9te]3ee of rather thick creain» so that it may fonh v^ry 
.jblapk lines on th^ paper; if these lines are brown^ good 
, impressions will not be obtained. A sh^et of white paper 
) is placod ;nnder : tbe hand, while writing, in order that it 
. Ibay.QOt grease the autograph paper. 

M The atone used for autography should be polishqd with 
jpumibe; stone; and the impressions will be neat, in pro- 
..ff^rtioi^aa the stone is well polished. Autographic Work 
-may be executed either cold or warm; that is, either taking 
j.the stone at its ordinary temperature, or making it Warfn 

by pbi^iQg it near thorfire, or exposi)ig it to the heat of the 

^^Ik; if the first means of warmiqg it be used, pare mu$t 
^'b^ taken that the fire is not too hot, or it will crack the 

ftone: the temperature given to it should be.about that of 
.fOk eitrtben vessel filled with luketwarm water. The work 
-may. be doi^> though less, perfectly, without warmiog the 

Atone. 
, - TWhen-jthe stone is tbts prepsured, it is fixed on the 

i PC$»Ma iuid the paper.o^ wbicb tbe writing is made is .applied 

M 2 
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to it. The stone may be rubbed with a linen cloth, sligbdj 
moistened with spirits of turpentine ; and in every case it 
is necessary that it be made perfectly clean. The turpen- 
tine is left to evaporate ; and from five to eight nunntet 
before the paper is applied, it is wetted with a sponge and 
water, on the reverse side to that on which the writing is 
done, so that the moisture may penetrate throughout every 
part. The water, however, must not appear on the paper 
when it is about to be laid on the stone ; but any super* 
abundance which may remain on it must be removed by a 
pressed sponge. When the paper is brought to the proper 
state, it is taken, by both hands, at one of its extremities^ 
and placed lightly and gradually on the stone, so that there 
may be no plaits formed in it, and that it may be equally 
applied over its whole surface. Care must be taken so to 
fix the scraper, that it may bear steadily on the autogra- 
phic paper, for if it removes it at all, it will change the 
place of pressure, and the lines will be doubled. Tb^re 
should be ready at hand five or six sheets of very even 
mackle paper^ so that they may be changed with each im- 
pression. The paper on which the writing or drawing is 
made being placed on the stone, it is covered with a sheet 
of mackle paper, and subjected to a slight action of the 
press, then to a second, a third, or even to more, until it 
is believed that the writing is perfectly transferred. At 
each stroke of the press the mackle paper, which has im- 
bibed moisture, is withdrawn, and a dry sheet substituted 
in its place. All these operations require to be performed 
with expedition and dexterity, particularly when the stone 
is warm* The next thing is to detach the autographic 
paper, which will be found adhering closely to the stone« 
To efiect this it is well wetted with a sponge, so that every 
part of it may be perfectly penetrated by the water; it^y 
then be removed with facility, entirely detached from the 
writing, which will remain adhering strongly to the stone. 
If this operation, which requires some practice, be well 
perfprmed, there will not be found the. slightest trace of 
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ink remaining on the paper. Should there be any lines not 
well marked on the stone, they may be retouched with a 
pen, or» which is better, with a hair pencil and ink ; but 
when this is done, care must be taken that the stone is 
quite dry. 

A part of the sizing of the paper maybe found dissolved 
and adhering to the stone ; this may be removed by wash- 
ing, or slightly rubbing it with a wet sponge. The stone 
is then prepared with aqua fortis, and the impression taken 
in the way we shall describe in another number of this 
work. 

Autography is not confined to the transferring of writings 
o.r of drawings done with autographic ink. By its means 
a transfer may be obtained from a sheet of ordinary printed 
paper, and with such exactness, that it would be impos- 
sible, excepting to well practised eyes, to perceive the 
least difference between that printed in the usual way, and 
that which was the result of the autographic process. Thif 
mode is very useful when it is desired to unite oriental 
characters which we may not possess, with words, phrases^ 
or lines, composed in our ordinary typography. We have 
thus executed many pieces in which the French, or the 
Latin language, was intermixed with words or phrases^ in 
Chinese or Arabic. W6 have, in the same way, executed 
a typographic map, in which all the details were lithogra- 
phic, while the names of places were at first produced by 
typography, and afterwards by autography. This opera- 
tion is begun by composing and arranging, in a typogra- 
phic form, the wordsj the phrases, or the lines, as they 
ought to stand. The autographic paper is printed on by 
this form, and . the words in the oriental lai^uages are 
afterwards written in the spaces which had been left for 
them. The whole is transferr^ to a stone, which is pre- 
pared for the purpose, and from which the impression is 
taken in the usual manner. The same mode is pursuisd 
in making geographical maps. After having printed the 
names on autographic paper ,. the other parts of the iniqp» 



t86' On Lithography. 

but without the names, are drawn immediately on the 
stone; and after having printed the names on white paper, 
the map, drawn upon the stone, is printed on this same' 
paper. 

Maps, or line engravings on copper, where the work is 
not very close, may be multiplied in a similar way. ]^or 
this purpose, the plate of copper is covered over with the 
autographic ink, diluted to a convenient consistence. In- 
stead of the autographic ink, a composition is sometimes 
used, made of One ounce of wax, one of suet, and three 
ounces of the ink with which the ordinary impressionii^ itf 
lithography are taken. The whole is warmed and mixed 
well together, and there is a little olive oil added to the 
composition, if it i^ not liquid enough to spread itself over 
the plate. The plate ought to be wurined as usual. Aftei^ 
iiaving taken the impression in the rolling press on A sheet 
of autographic paper, the transfer may be immediately 
Kciade on the stone, after having rubbed it with a sponge 
dipped in turpentine. It is necessary to give three, fdtir, 
or eyen more strokes of the press, increasing the pressure 
at every, successive stroke ; the other processes, which w^ 
h^ve already described, are likewise to be followed. It U 
well to wait twenty-four hours before preparing the stone, 
in order that it may be better penetrated by the trans- 
ferring ink ; it is then gummed and washed, and is ready 
for use. 

This process, which has not come into use amongilt 
lithographers, merits the attention of artists: for it affordk 
the means of reproducing and multiplying geographioal 
charts, and some kinds of engravings, indefinitely ; so that 
they miglU^be furnished at a quarter of the present actual 
value. Krfact, all those which are done in lines, or those 
in which the shadows are boldly executed, are capable of 
reproducinjg good impressions by means of autography. 
The. operation becomes extremely difficult when it i^ ne- 
cessary to transfer fine line engravings; the lineii of these 
are so delicate, and so near to each other, tfaM tbev 
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i|o not take well on tiiQ stone, or are apt to be crushed and 
confounded together, by the effect of the pressure. Much 
practice and address are necessary to obtain tolerable ixft- 
presaioi^; and this part of the art requires iqapro^ement. 
We have,, however, succeeded in transferring to ston^, a 
small, highly-finished engraving, which had been printed 
on common half-sized paper. Aftei; having dry polished a 
^tpne very perfectly, we warmed it, rubbed it with spirits 
of turpentine, and applied the engraving to it. This, how- 
ev.er« h^d been previously dipped into water, then covered 
on the reverse side with turpentine, passed again through 
i^e wat^r, so as to remove the superfluous turpentine, and 
iben wiped with unsized paper. In this state the engraving, 
still damp lifrith the turpentine, was applied to the stone, 
^nd submitted to pressure, when it afforded us very good 
impjessions; the preparation not being applied until it had 
remained on the stone for twenty-four hours. The diffi- 
culties increase, of course, in proportion to the size of the 
opgiravings which it is desired to transfer to the stone. . 

Attempts have been made to transfer old engravings ; 
they have» however, succeeded but imperfectly; it would 
tbe rendering an essential service to the art, to discover a 
niode of reproducing old engravings by means of auto- 
graphy ; the thing presents great difficulties ; still, from 
the attempts of the kind which we ourselves have made, 
vre think it possible to succeed. It shall suffice at pre- 
sent to give some account of the mode we pursued. The 
ink of old engravings being brought to a state of complete 
dryness, it is necessary to give it a body and uuctuosity. 
To effect this, the engraving may be well soaked in water, 
Ui which some soda, sal ammoniac^ or salt 6f sorrel, has 
been dissolved. The engraving is then stretched out on a 
iilatik, and spirits of turpentine spread over it, pressing it 
in with the finger or the palm of the hand, so that the 
lin^s of the engraving may be perfectly impregnated with 
the turpentine ; it is then laid on a warm stone, submitted 
toj[>tes8are, and removed frmn the stone by wetting it 
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with water. If the engraving has been made too wet, it 
should be gently pressed between some sheets of unsized 
paper, before placing it on the stone. It should be inked 
afterwards with the roller, or, which is better, with the 
retouching ink^ of which we have given the composition. 
For this purpose a printer's ball is used ; these are made 
of wool, and covered with thin untanned leather. 

The autographic process presents great advantages in a 
variety of circumstances, and in different kinds of work^ 
particularly when economy and expedition are necessary. 
li^ is especially adapted to the circulation of all such 
writings as require an immediate publication; such as 
advices relate to commerce or to private or public interests : 
to memoirs, or to scientific or literary communications, 8cc. 
which are only intended for a small number of persons ; 
any one might have a press and use it by himself^ or with 
the assistance of his agents or his servants. In this man- 
ner, and in away the most economical, geographical charts, 
geometrical figures, and every kind of design made with 
the pen, might be produced. Authors who have any know- 
ledge of drawing, might themselves execute their works 
on autographic paper, without having recourse to artists ; 
for it requires a certain apprenticeship to be able to write 
or to draw backwards with ink on a stone. 

( 7*0 h$ eontinutd,") 



XXIII. — On making extensive Plantations of Forest 
TreeSf on Soils of Chalky and Gravelly Quality, By 
Walter Long, Esq."^ 

SIR, Preslaw HojAse, near Biihop*t fValtham, Hants', Jan, 22, 1837. 

Encouraged by the liberal interest which the Society of 
Arts feels towards gentlemen who have devoted their tim^ 
and attention to plantations, with a view to raise profit- 
able timber, I have ventured to lay before you some ac* 

* From vol. XLV. of the TransactioDt of the Society for the Encoura^^e- 
i^ent of .Arts,' Manufactures, and Commerce. The society yoted Us j^oUl 
Ceres medal to Mr. Long, for bis meritorious exertions. 
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count of my proceedings for the last few years. While 
engaged, I had in view not merely the beauty which, 
I flatter myself, I shall have added to the surrounding 
Country, but also the expectation of raising a property of 
considerable value on land, in its previous state not worth 
more than from five to seven shillings per acre, and the 
hope that I mi^ht be so fortunate as to obtain the gold 
medal, to hand down to those who succeed me, as a 
lasting testimony of my labours. But a variety of diffi- 
culties of soil and climate, and repeated disappointments 
from year to year, have occurred to prevent my intruding 
myself upon the society in the character of a candidate : by 
continued perseverance, however, those difficulties have all 
been surmounted; nearly two hundred acres of very dry, 
poor land are now covered with plantations in a very thriv- 
ing state ; and I am not without a sanguine hope that, 
when the society have taken all the circumstances hereafter 
detailed into consideration, and that, one year after the' 
other, I have still procured more and more trees, and in 
some cases have replanted the same ground three and four 
times over, they may be disposed to bestow upon me some 
honorary mark of their approbation. 

Previous to the year 1820, 1 had made some plantations 
in extent not more than six acres; but, owing to the 
dryness and shallowness of the soil on a bed of chalk, for 
four or five years they made so little progress, and looked 
so very sickly, that at that time I felt little encourage- 
ment to persevere. At the end, however, of four or five 
years, these sickly plantations assumed a very healthy 
appearance, and the larch and Scotch firs put forth 
such fine shoots, as to excite the admiration and sur- 
prise of many of my neighbours ; and so greatly was I 
struck by it, that all my ardour for planting revived, 
and I then determined to plant the surrounding high 
grounds, which are seen from a great distance. In the 
year 1820, I happened to visit the very extensive plaota- 
HoHb bf the Duke of Athol^ at Dunkdd, and from Messrs. 
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Bonaldson^ nurserymen at Little Dunkeld^ I obtained^ 
information as to the mode followed there. I ordered 
&om them a quantity of seedling larch^ and hired a mai| 
from Scotland, who had been accustomed to the business,, 
In February, 1821, I followed strictly the directicms . I^ 
had received, which were, merely to open the ground iu 
three cuts, with a small triangular, sharp-pointed spad^ j 
then, with the instrument, move the ground a little uxidejc 
the sward, and insert the seedling plant. This was doive 
by the Scotsman, Alexander Forbes, over five acres^ 
They were planted with the 12,000 seedling larch, and 
1^,000 spruce and Scotch fir-seedlings, at 5,000 to the 
acre, which I received from Messrs* Donaldson. Ie| 
January and February, 1822, the same plan was foljowod 
oyer about thirty-four acres, and they were planted by, 
Alexander Forbes, and some labourers under him, witbi 
150,000 seedling larch from Messrs. Donaldson. Thes^ 
attempts excited my greatest interest. The trees had 
been planted in a very shallow soil, and in an exposed 
climate, upon a plan different from the usual expensive 
mode of this country, more simple, and at much lesjp 
cost. I watched the result with anxiety, but it did not 
succeed. The situation is so high, that from it the whole 
of the Isle of Wight, and the water between it aud the 
main land, is visible' at a distance of twenty miles ; the 
soil is hardly three inches in depth from the chalk ; but 
these causes alone would not have defeated me, had there 
not been a total want of moisture. In Scotland, where 
the above mode of planting is followed on the high 
mountains, there are rills of water trickling down, pene- 
trating to the roots of the young seedlings ; so that, with- 
out being previously bedded in a nursery, the seedlings 
sopn make root, from having moisture to feed upon. 
Besides this, from the trees not arriving in time from 
Scotland, it was not possible to plant them till Febru- 
ary, which, in this dry soil, is too late : the March winds 
check them at once. Aft^r this disappointment, 1 1^^ 



t6 begin my operations anew, and upon a different sys- 
tem; and whilst I had all the old ground to go over 
agaiti,^ I dietermined (that I might lose ho time by my 
faiiiire) to proceed, the ensuing season, with the new plan*-' 
teitions^ to the same extent as if I had not failed in thd 
ft>h9ier instance. To guard against further disappoint-^ 
ni^t, I entered into a contract with Mr. Joseph Thopp-* 
^6n', a nurseryman near Southampton; he agreed to 
plant the i^^iost proper description of transplanted treesy 
at twenty-five shillings a thousand, finding the trees, and 
paying all the labour, and to replace every failure fcMf the 
sJiaCe of three years. On sixty-one acres of land he 
planted, in October and November, 1822, 37,000 oak^ 
86,^00 Scotch firs, 68,800 larch, 68,600 beech^ 1,000 
birch, 3,000 Spanish chesnut, 10,600 spruce firs, 25,000 
ash, 1,000 English elm, and 2,000 sycamore, at twentyj 
five shillings a thousand; in the whole, 227,900 sent^ 
-^ 27,200 used by Alexander, — ^ 200,700, the quantity 
used by him in his contract, as is proved by Mr. Thomp- 
son's bills, are deducted from his amount, at twenty^ 
five shilling^ the thousand, 40,000 larch and beech be- 
yond this calculation, which were returned. The oak, 
ash, Spanish chesnut, elm, and sycamore, were planted, 
mixed with larch and firs, in those lands called Pinlands 
and Belmores, to the westward, where the soil was deeper, 
atid the grounds more sheltered; and twp pieces were 
planted at first entirely with oak ; the higher lands were 
filled with beech, larch, Scotch and spruce fir, and birch, 
^d, upon the average, contained about 3,500 trees to the 
acre. The lands called Pinlands and Belmores, to the 
westward, near the Winchester road, were small inclo^ 
sures, surrounded by high woods of beech, oak, &c. ; and 
Aey were selecte3 for planting, because thej' were wholly 
iftti productive for corn or grass; the fog or mildew from 
the woods, and continual shade, rendered the ground 
sour, and the com scarcely ever ripened, or even filled 
ih^ surface xjK the earth;, the grass that grew there was 



172 On mating Planiaiions o/TonMi IVies, 

to coarse and sour, that it produced in sheep the disease 
called the redwaten It therefore can fairly be callei 
land unprofitable for tillage. We pursued what I con- 
sider an excellent and economical plan for preparing die 
land. We ploughed the ground in drills four feet distant 
from each other, throwing out two furrows from each 
drill, and getting completely under the soil ; the labour- 
ers then worked under the surface on each side of the 
drill with their pick-axes; and when the ground was thus 
sufficiently moved, the hole was opened, and the trees 
planted. The ground that has thus been moved, after- 
wards settles down rather lower than the rest that has 
not been moved, and this forms a most profitable recep* 
tacle for the rain that falls on the surrounding surface, 
by which means the trees receive more moisture to their 
roots. The whole of this work was performed with 
spirit : by having at least sixty hands, we planted five 
acres a day, and the whole was completed before the 
frost set in. As soon as these sixty-one acres were 
finished, I set to work to replant and fill up the ground 
where the trees had previously failed. Six acies of thie 
field in Rowberries, No. 2, planted in 1821, 1 had plough- 
ed in drills, in the manner described, and filled with larch, 
Scotch firs, and beech, three and four feet apart, trans- 
planted trees, and all the rest of the thirty- four acre6> 
previously planted with larch seedlings from Scotland,^ a 
detachment of men, under Alexander Forbes, carefutty 
filled up by holing, and in this work used all the Scotch 
seedlings/ pinaster ditto, beech, sycamore, and birch, ta 
the amount of 90,500, charged at a reduced price in. Mr- 
Thompson's bill, and also 27,200 of the transplanted 
ones, which, in Thompson's bill, were charged at twenty- 
five shillings, intended for the contract work, but which 
were used by Alexander Forbes, in the land ploughed m 
drills in Rowberries, No. 2. Alexander Forbes, in re- 
planting the hills, by holing, used 40,000 Scotch seedrr 
liiigs, 10,000 pinaster seedlings, 800 birch, 6,200 beecb^ 
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1,300 Spanish chesnuts, 2,200 sycamore ; in all, 60,500, 
and also 27,200 mixed trees taken from those Mr. 
Thompson had sent for his own use in the contract, and 
for which, in bis bill, he allowed me ten shillings per 
thousand for planting. From the experience I had 
bought, I prepared about an acre and a quarter of land 
for a nursery of my own, and then filled it, in the spring 
of 1828, with 175,000 three-year and two-year seedling 
larches, spruce, birch, i&c., as appear in the bills annexed 
from -Dunkeld, dated November 1822, January 1823, and 
March 1823. These became exceedingly fine plants, and 
of more value to me, from being at hand, and becoming 
well rooted, than any I could purchase; As these were 
subsequently removed to the plantations, the nursery was 
refilled, as will appear by Donaldson's yearly bills, and 
there are about 300,000 trees in it at present. 

In November, 1823, I proceeded to plant twenty-three 
acres in Rowberries, Nos. 3 and 4 ; rather more than 
four acres in Salt-lane grounds : about eight acres on the 
hills, and eighteen acres in Great Hazards, and two 
grounds in Pinlands, about fifteen acres. These were not 
made by contract. I purchased of Mr, Thompson 178,000 
trees, as appears by his bill, and I took 30,000 of the best 
three-year seedling larch from my own nursery, and em* 
ployed my own labourers to plant them, ploughing the drills 
as before described. I then filled up all the vacancies a 
third time in the Rowberries No. 2, with larch from my 
nursery, all the transplanted Scotch firs, previously planted, 
having failed. Of the new plantations made in Novem- 
ber, 1823, all those succeeded well which were planted 
with the trees from Mr. Thompson's own ground near 
Southampton, and with those from my own nursery. Un- 
fortunately, Mr. Thompson not having enough himself, 
had provided me with 50,000 larch from Bagshot, and 
60,000 larch from the New Forest, and here again I ex- 
perienced a severe and unexpected disappointment. They 
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neioiy all died, and I can only accoupt foritfironi 
poor nature of the blaok saudy soil of the neigbbourhi^ 
ffrom whence they came, which had not produced a ;h|^ 
cient quantity of small fibrous. roots. Tbe epsiaog SMumi 
I put tbe plough between the rows previously ,plaated> 
'ploughed out fresh drills between the Qld on^s.-aodfi^ 
planted the whole with larch from tbe nursery in t||ft 
piece. No. 5^ to the north, and also Np. 6, ^nd the pieoa 
Z, by holing, in which those unfortunate tr^s had djK^en 
iised, and then again went over the whole of the,p]Laflt9^ 
tions, replacing every fiulure. 

In November, . 1824, I planted with )arf^ the ;Uppfr 
Holt piece with 5,000 plants }ffom .Afr. Pcige'soiUE^^y 
near Southampton, and with trees from my nursery, jtn 
quantity not less than 4,000 to the acre ; ^ev^n aciw ff 
Hazards were planted entirely with larch, and three acrfs 
of Hazards were planted under the direction and at the ex- 
pense of .Lady Mary Long, with larch, mixed with Spanjidi 
chesnuts, locusts, and planes. The rest of the season jg^ 
employed in replanting some of tbe grounds plant€^d;)|y 
contract by Mr# Thompson, which, after the second, ye^ 
from planting, be did not fill up. and in again,, for, Ofe 
fourth time, nearly replanting some of ^e.Bowberries firpt 
planted in 1821. Mr. Page's bill will, show what trefS 
were purchased of him, and Donaldson; &,bil)s will, picoye 
what a quantity was constantly bedded in the i^u^^^sergrt ^ 
fucceed those which the foreman had planted, out. 

In November, 1325» a piece of .gi^Qund» in contiima^tHA 
of the plantation on the Eastr hill, containing, abput.qfi^ 
acre and a quarter, was very thickly planted with all kififls 
pf fir and birch, and the ground was previously $owq wifh 
acorns and beech mast. This b^ing intended in that ex- 
posed quarter to afford shelter to some farm buildinga^ I 
was. willing to have another trial of- the Scotch .fi^s, i^ 
for this purpose^ and fpr again filling ^p.tbe failurefi^^ 
the same hilly I purcfaaai^d 1^,000 Scotch £Mrs of, Mr. Page, 
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'Vbi^htrereplanted under the direction of Thomas Beiieft^ 
together with a vast quantityof larch from the nursery, in 
replacing failures. 

Ju November, 1826, about 40,000 larch and spruce 
^ero' removed from my nursery, and planted chiefly in the 
^rst pfamtatfon made, and in replacing all the failures in 
the most exposed spots. 

HaviBg mentioned that two pieces in Piniands, marked 
I and 6, were planted entirely with oak, in 1*825 I di- 
rected Thomas Benett to plant them thickly between the 
^ows of oak with larch, Scotch fir, ^nd black Italian po{4ar, 
.taas^st in drawing on the oaks, which was done, andil 
^Jiave HO' doubt will increase their growth upwards. 

From this statement it will appear, that from the ro^ 

'peated feiltires alone, I was each year prevented ^fi^m 

^h^emmg a candidate for a medal. By six yearsperse- 

-irtvattce, I am now emboldened to lay the circumstances 

•before you, and to add the certificates of Alexailder 

<Fot<bes'^nd Thomas Benett, as to what they did them- 

'#l^v^s; ^and those of persons resident near the spot, to 

4iestify that the v<rho)e of the plantations are now- well ^filled, 

and in a thriving state, and likely to produce profitable 

•tinfber. Before I conclude, I would add, that the planta- 

ftioDs^I first made, I believe in 1812, and which appeared 

/so isickly for four or "five years, * having produced me, in 

* very V moderate thinnings, abundance of useful poles for 

fencing, rafters, &c., and that some of the best of them 

have sold for -one shilling and sixpence a-piece. Udder 

the trees there is how a thick crop of young ash plants all 

bver the ground, from seed self-sown. Under the shelter 

> of the larch and Scotch firs, in this plantation of six acres, 

rl last year planted a sufficient quantity of oak, four feet 

high, for a future crop ; and to show how well they pros* 

per under the shelter of these trees, and in a soil enriched 

by the accumulation* of vegetable matter from the drop* 

pings of~die larch, although only one year planted, their 

leaves were this year as large, and as dark in colour, as 
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if they had never been moved. From experience^ I as 
convinced that oaks of four feet high^ planted among fin 
of from twelve to fifteen years growth, will make a more 
rapid progress, and be better trees, in a given period, than 
if they had been planted at the same time with the firs* I 
have had also a host of enemies to contend with in har6s 
and rabbits, who have cropped the firs almost immediately 
after planting, and these from my neighbours' woods, 
which I could not destroy. 

It is impossible exactly to ascertain the number of 
thousands of larch and spruce every year transplanted out 
from the nursery; but I trust that the bills of Donaldson, 
Page, and Thompson, will be received as evidence of the 
number of trees planted and bedded into the nursery. 

I have endeavoured ta ascertain the total expense of 
what has been done ; and after every care taken to avoiA 
error, to the best of my knowledge, and as accurately, as I 
can make it out, the following appears to . be correct. 
There is a small difierence in my account of what I have 
paid to Mr. Thompson and his bill; as it appears- in my 
books, however, that I have paid him rather more, I tmst 
is of no moment. 

Paid, £^ ^p i* 

Messrs. Donaldson 131 12 8 

Mr. Thompson 438741 

Mr. Page 82 ^7 1 

Alexander Forbes, for labour . 185 l6 S 

Thomas Benett, for labour 177 5 (S 

Expenses of bedding out in the nursery, weeding, &c. &c. . . 35 15 

Fencing, banking, and repairing 44 9 1 

Carriage from Scotland, and my team's expenses to and from- 

Southampton with trees 20 9 11 

1,116 18 ,0 

Add the expenses of the three acres, called Lady Mary Long's 

plantation ....•••... 9941 

Total.. 1,126 7 6 

Paid by her Ladyship. 

£, s, d. . 

Trees from Mr. Page • • 7 10 

Paid for labour 1 19 

9 9 
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• Upon the plan which accompanies this, I have gif en a 
fiarticular description of the lands and quantities. 

In thus taking a review of what has been done for six 
years, it is possible some small inaccuracies may have 
crept in ; bnt I have taken much pains to send as patti- 
cubir and as correct a statement as possible, both as ta 
facts and figures. I send with this (what are, I believe) 
the Qsual certificates; and if any further information is 
required, I shall be happy to forward it to you as well as 
I am able. After trespassing so long upon your indul- 
gence, I subscribe myself, sir^ &c. &c. 

A. AiKiN, Eiq, Sec, 4-c. Wa LTER LoNG. 

AFFIDAVITS. 

Thomas Benett, gardener to Walter Long, Esq. at Pre- 
shaw-house/ saith^ that he lived as servant to Mr. Long 
when he first planted, in 1812, or thereabouts, the high 
plantations of six acres, which are now most prosperous, 
and that he has remained in his service ever since. That 
he witnessed tne execution and completion of the contriact 
made with Mr. Thompson, in November and December, 
1822, and that he can bear testimony that all the trees sent * 
by Mr. Thompson were planted, some in the grounds de- 
scribed in the plan shown to him by Mr. Long, and coloured 
yellow, denoting the extent of Mr. Thompson's contract, 
axkd also some by Alexander Forbes, in filling up vacancies 
in the plantations made in 1821. That he well knows every 
piece of ground so planted, and that the plan describes 
each of them correctly. That in November, 1823, he, with 
some labourel's, was employed in replacing all the failures 
in the land called the Ro wherries. No. 2, and for that pur- 
pose he removed a great many thousands of larch from Mr. 
Long's nursery, but how many he cannot exactly recollect. 
That in November, 1824, he commenced superintending 
the whole on a large scale, as Alexander Forbes had done 
before him. That he planted eleven acres of land, called 
in the plan Upper Holt Ground, coloured red^ with 5^000 

VOL. II. ' N 



178 On makiM PlaniatioM of FarM arV#M 

larch from Mr. Page's nursery, near Souihamptott* and 
with 40,000 larch from Mr. LoDg's nursery; and t6n.mre$ 
in Hazards, seven acres of it entirely with larch» and three 
acres with larcn mixed with Spanish chesnuts, locnst8» and 
planes. These last three acres were called Ls^y Mary 
Long's Plantation ; her ladyship having taken the wliole 
management and expense upon herself. To efibct tfalf 
(exclusive of the said three acres, for which there was H 
separate bill and account)^ 105,000 iarcb were purohaaed 
of Mr. Page, in addition to what trees were fit to be re- 
moved from Mr. Long's nursery. About 40*000 of iheaei 
and 1,000 from Mr. Long's nursery, were planted in this 
last ground of seven acres. Thomas Benett moreover 
saith, that he planted 96,000 larch from the nursery in the 
vacancies that had occurred in Rowberry, No. 1 ; that out 
of the nursery he replanted with larch, in drills pioaghed 
between the former planted rows, the piece on. the hiHto 
the most northern pcnnt, marked 5 in the plto ; that with 
the residue of the 100,000 larch from Mr. Page, lie made 
out all the failures everywhere throughout the Pinlandl 
and Hazards, and also replanted with them, in drilL|» a 
field, marked N, and coloured yellow ; and with 15,000 
more larch from Mr. Page, he replanted, in drills between 
the old rows^ the two pieces in Salt-lane, also coloured 
yellow, which three last-mentioned pieces had been planted 
by Mr. Thompson in his contract, but were not sufficiently 
filled with trees, from the numerous failures. The two 
last pieces are marked H and W. . In the same season he 
also planted l.OOQ large larch, and 2,200 black Italian pop- 
lars, in the two grounds, 6 and I, coloured yelU>w, previous- 
ly planted with oak only. To these he added some spruce 
firs, and in the following season a quantity of Scotch fir8« 
to shelter and force up the oaks. That in November 1825 
he planted three acres on the north hill in Corhampton pa- 
rish, left white on the plan, very thickly with Scotch firs, 
larch, and birch, the two latter from Mr. Long's nursery, 
and previously ploughed the whole of the land, and sowed 
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k well with aoorns ^nd beech mast, spme of which are come 
up and growing well ; and that afterwards he again went 
oyer the whole of the plantations, and consumed an im- 
mense quantity of larch out of Mr. Long's nursery in making 
good the failures.' That in December^ 1836, he, with a 
number uf hands, was wholly employed in planting out from 
the nursery larch and spruce in great quantities over all 
the pkmtatioife on the hills, more especially in the semt* 
circular piece of thirteen acres, coloured half lilac and half 
yellow, in Corhampton, in the piece called Upper Holt 
Chround^ coloured red, and in the piece first of all planted, 
coloured pink ; the latter of which being so much ^'Topped 
1^ hares and rabbits he was obliged almost to replant en- 
tirely* Thomas Bene tt further saith, that he has from year 
to year, dnoe 1823, bedded-in all the plants that came from 
$eotlatid^ and that the number generally exceeded the 
quantity named in Messrs. Donaldson's bills. That he has 
been for three or four years also employed in making nu- 
merous ornamental clumps of planting about the park at 
Fretsaw, and in transplanting large trees out of the fulU 
^dwn plantations and woods, and also ornamental thorns, 
in which he has been generally successful ; but such workd 
are not considered to belong to the extensive plantations 
hereia-before described. And he further saith, that at 
present his time is much employed in constantly visiting 
the said plantations, to see that the fences are in good or* 
der, and that no cattle are about to get in. 

(Signed) His ^muk, Thomas Benett. 

dworn before me ,one of hit majesty's justicesjof the peace forthe eounty 
df Southampton* this 26th day of January, 1827, 

Griffith Colpoys. 

Alexander Forbes, now bailiff to Richard Shute, Esq« 
of Blackdown, in the county of Hants, states, that in the 
year 1820 he was living in the county of Forfar ; that he 
Iras there engaged by Walter Long, Esq. to go to Pre- 
ah^W'house'y ixk, Hampshire, to plant for him; that in the 

N 2 
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following Janurry and February he planted for him, in a 
piece of land in Rowberries, marked pink in the map, 
12,000 larch seedlings, and 13,000 spruce and Scotch fir 
seedlings, which had arrived from Scotland ; that he plant- 
ed them with a triangular pointed spade, merely niching 
them into the ground. Also, that in January and February, 
1822, he, with some labourers under him, planted 150,000 
seedling larch i# the lands, coloured lilac in^he plan, con- 
sisting of five pieces, and about thirty-three acres of land. 
That in consequence of the very numerous failures in these 
plantations he, in November and December, 1822, filled 
up the whole of these plantations with the pinaster seed- 
lings, Scotch fir seedlings, and transplanted Scotch &^ 
beech, and birch, which were sent by Mr. Thomson, the 
nurseryman; and in the thrtee acre piece, near Salt-lane, 
he planted a second time larch, sycamore, spruce, beech, 
and ash ; he does not exactly recollect the number of trees 
used by him, but he remembers that very many thousands 
were sent for his use in this work, and that those not being 
sufficient, he had several thousands of the transplanted 
trees from the bundles which Mr. Thompson had sent for 
his own contract. He perfectly remembers the contract 
eiitered into by Mr. Thompson, and that all the lands co- 
loured yellow in the plan were planted by him with trees, 
sdme three, and some four feet apart, under the superin- 
tendance of a foreman named Sparry, and the whole con- 
tract completed. That in November, 1823, he was em- 
ployed by Mr. Long, with sixty or eighty labourers, to 
plant the two pieces of the Rowberries called Downpiece 
and Fisher's Down ; also two pieces on the hill, marked 5 
and 6 ; also a piece of ground near Salt-lane, marked Z, 
Great Hazards, and two pieces called Inner and Outer 
Pinlands, D and C on the plan, all coloured brown; that 
he and the men under him planted in these grounds, con- 
taining about seventy acres, according to the best of his 
recollection, not less than 162,000 larch, 10,000 spruce, 
5,000 oaks, and 1,000 Spanish chesnuts, besides about 
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80,000 fine three-years old larch, which were taken from 
Mr. Long's nursery, and which he had himself bedded into 
the said nursery the spring preceding. He also bedded 
into the nursery all the seedlings which arrived from Scot- 
land in the years 1822 and 1823, the account of which 
appears in Messrs. Donaldson's bills. That in December, 
1B24, he was employed in making good numerous failures 
in the Lower Pinlands, and in the comer-piece, marked 
No. 6, in Corhampton parish to the north-east. That he 
has since left Mr. Long's service ; but that at the time of 
making this statement he has viewed the whole of the 
plantations, and can report them to be now well filled with' 
thriving trees, and well fenced from cattle ; and that, on 
the average, he considers there are, at least, 4,000 prospe- 
rous trees on each acre. 

Alexander Fqrbes. 

Swoin before me, one of his majesty*s justices of • the peace for the county of 
Sonthampton, this 26th day of January, 1827, 

Griffith Colpoys. 

Preshaw, January 26, \Q21, 

We, the undersigned Richard Mills and William 6od- 
dard, do hereby certify, on oath, that, on the day pre- 
ening the date hereof, we viewed the whole of the lands 
planted by Walter Long, Esq., and we do report that the 
whole of the plantations have been well filled up, and are 
now full of young healthy trees of various kinds, and in a 
thriving state, likely tO' produce profitable timber, and that 
they are well fenced in, and secured from cattle. 

Richard Mills, Yeoman, Beauworth. 
William Goddard, Laud Surveyor, Kilminster. 

Sworn before me, one •f his majesty's justices of the peace for the county of 
Southampton, thU 26th day of January, 1827, 

Griffith Colpoys. 
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XXIV.— 0» ihe Manufacture of the Cologne Yellow, » 
substitute for ihe Chromate of Lead. By M. BouTt. 
ron-Charland*. 

The discovery of the chromic acid is one of the fimtt 
which chemistry has made during the last thirty years ; 
but the dearness of this product has for a long time limited 
its use; aud^ notwithstanding the various manufactories 
established for its fabrication^ it is still of too high a prio^ 
to be employed in the production of those paints or colourft 
which should unite a lacility of laying tiiem on the woik 
with a solidity of colour. 

. This new product possesses these two desirable quati^ 
ties ; it is sold in Pari^ under the name of poudre d$ CW 
logne ; after many essay s> it is found that 10 grammes. of 
this substance contain 1,95 of sulphate of lead, 6 of sul- 
phate of lime (gypsum), and 2,5 of chromate of lead, com- 
posed of 1,63 of lead, and 587 of the chromic acid. By 
the analysis, it could not be ascertained whether this pow-. 
der was formed by a simple mixture of its component parts^ 
or whether it was a true combination. 

After examining this powder with considerable attes* 
tioD, the idea occurred to the author of this article, that 
the sulphate of lime which it contained in such large pvo^ 
portion, was only impregnated with a small quantity of 
chromate of lead. In making an experiment, he effected 
the decomposition of the sulphate of lime and chromate of 
le^d, by a solution of sulphate of soda (Glauber's saltX 
and the neutral acetate of lead, and a precipitate was in- 
stantly formed of a very fine colour, and which only dif- 
fered from the yellow powder of Cologne by its lesser den- 
sity. This difference in the weight induced the author to 
mix the sulphate. of lime, in the state of a very fine pow- 
der, with a solution of chromate of potash, and precipitate- 
it by means of the neutral acetate of lead, and he thus 

* From the Jour, de Pkarm. 1827 ; and re-published in Ferwsac'f BulU-- 
tin des Sciencei Technologiques for Jan. 1888. 
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i^rmed an exactly simitar product. The powder obtained 
by this last process diflfered in no respect from the 
Gologne yellow. 



XVX. — On the Manufaeturi of British Leghorn Plait 
for Hats, Bonnets, Jfc. By Messrs* J. and A. MuiR** 

SIR, Grtenock, Feb, 10, 182T. 

Wfi hare by coach forwarded for the competition a paper 
pftirc^ cdnfaimng fifty score rye pteit, in imitation of Ita- 
lian; We also, on the 4th forwarded to Mr. Jones, of 
the house of lofgleby, Jones, and Co. one box, containing 
ten dozen ladies' hats made from the same material : we 
have requeisted th&t he provide you with the whole or what 
part you wish. We hope both packages will be it^ time^ 
so tl^t we may be enrolled as competitors. We have not, 
since our former communication, made any alteration either 
as to material or moi^de of bleaching. We do not think ai 
better material can be procured than rye for that purpose. 
It grows in much finer and longer joints than wbe^t, and 
with it we produce finer hats than come from Italy. Last 
spring we had forty bolls of rye sown for straw, which was 
put in five or six Scotch acres. Our' agent finds, from ex- 
perience, that the ground requires to be rich. He has 
made for us in thei course of last year two thousand ladies' 
hats, besides several thousand scores of plait that was for- 
warded to us to be made up into hats here or sold in the 
plait. We are, sir, &c. 

A. AiKiN, Esg. See. J AMES & AnDRBW MUIR. 

i 

SIR, Greenock, Feb, 12, 1827. 

We have this day received yours of the 9th. We had 
wrtten to Messrs. Ingleby, Jones, and Co. on the 26th , 
August last, with an order to receive from you our medal 
and bats, which we thought were since in their possession : . 
you will now pleas^ deliver the ssmie to them. 

* ^rom Vol. XLV. of the Transactions of the Society for the Encourage- 
ment of Arts. Manufactures, i^nd Commerce. The'socittj yoted the itan of 
twMlj gt^Stt^ai to BlesiKr. Mniir ukI C9i^ 



184 On the Manufacture of British Leghorn Plaii. 

In the coarse of the past year we have correspoDded 
with Sir John Sinclair, Sir James Riddell, and sevend 
others on the subject of the manufacture of hats in imita^ 
tion of Leghorn. Sir James Riddell has engaged a man in 
our employment for the purpose of attempting the manu- 
facture on his estate. 

Owing to the great depression in business, Leghorn hats 
have been sold so much lower than formerly, that though 
our workers are only earning two shillings to two shilliiigs 
and sixpence a week, we find difficulty in producing goods 
to leave us a profit ; a knowledge of this, we suppose, has 
been the means of preventing those houses in England, who 
are in the habit of dealing in straw plait and hats, embark- 
ing in that manufacture. That plait and hats can be pro- 
duced in this country equal in quality to the foreign^ is 
now, we think, beyond a doubt. .When Messrs. Ingleby, 
Jones, and Co. have advised us of the house they have 
fixed on to sell our manufacture, we intend this spring to 
forward to London all the finest hats, as we receive them 
from Orkney. In the course of eight days we intend for- 
warding more hats and plait to London, which, in point 
of clean work, will be generally superior to those hitherto 
sent. We are, sir, &c. 

A. AiKiN, Esq. See. JaMBS & ANDREW MUIR. 

SIR, Wood-street, Cheajmde, Londoiiy Feb. 28, 1827. 

At the request of Messrs.. James and Andrew Mmr, of 
Greenock, we hand you four British Leghorn hats, which 
you will be pleased to submit to the Society of Arts. 
These hats are made in the Orkneys from rye-straw, pre- 
pared in the manner they formerly described, and appear 
of excellent quality. , 

We are, sir, &c. 

A. AiKiN, E*?. See, INGLE^Y, JoNES, & Co. 

« 

SIR, Greenock^ March 17, 1827, 

We received your favour of the i3th instant, advisinjg 
the society's having voted to us their large silver medal or. 
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twenty guineas, at our option (being the premium offered)^ 
for our hats of rye straw, in imitation of Leghorn. 

It has given us pleasare to learn from your's, that our 
plait is tighter and more compact made than that in Italy. 
Our Orkney plaiters, when at split straw, always made 
better work than that in Bedfordshire, and naturally fol- 
lowed the same method in rye plait ; the Italians, however, 
by slighting their work, are able to bring it much cheaper 
to market. So very low are Italian hats just now, that, 
notwithstanding the duty, we have difficulty in making a 
saving business in our manufacture. This is the grand 
reason why there is not a greater competition. If govern:- 
ment were to double the present duty on Italian plait and 
hats, we have no doubt but by so doing much employment 
would be given to our female population, and many acres 
of poor land would be put into cultivation. 

With respect to knitting, our plait, owing to its com- 
pactness, could not be made up in the same time as Ita- 
lian. For example, take what is called a forty-row Italian 
hat, and a forty-row hat of ours, count the loops with an 
inch glass in each, ours will count twenty-two loops, while 
the Italians will count only nineteen loops, thus making a 
difference of fifteen per cent., which operates both as it 
respects plaiting and knitting; but ours will be a finer 
looking hat, with the same number of rows. Our knitters 
were taught to take up one loop at a time^ and continue 
that practice, yet our plait admits of the knitters taking 
«p three or more loops without injuring the appearance of 
the plait. We are, sir, &c. 

A. AiKiN, Etq. Sec. J AMES & ANDREW MUIR. 

P. S.-^We might have said, our hats, with the same 
number of turnings to the inch, can be made up as soon 
as the Italian. We intend to forward to the society a 
gentleman's silk shag hat, weighing only six ounceis, the 
whole of rye-straw, knit and plait as the Italian hats, an 
invention of ours that, is much approved of by gentlemen 
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who have worn them ; also a piece of plait, the finest 
have ev^r made, it would make a hat equal ta eighty rowv^ 
or tea to eleven rows, in the inch. We have sent to dif- 
ferent houses in London this spring, eight hundred and 
eighty score rye-plait, and we have about one thousatid 
score to forward. 



XXVI. — On protecting early Crops of Turnips from the 
Fly. By Mr. Carles VovvY^Jun.ofJFifneshaniynear 
Ipswich,* 
In December, 1825, a lettei; was received from Mr. Poppy • 
in consequence of the premium offered by the Society to 
the inventor of an effectual method of protecting turnip 
crops from the fly. This letter occasioned a desire on 
the part of the committee to whom it was referred, for 
further particulars ; and thus was begun a correspondence 
between Mr. Poppy and the secretary, which continued 
for about a year and a half, and occasioned the inter- 
change of numerous letters. It has not been thought 
necessary to print these at length, as it appeared that th^ 
object of the society, the communication of useful in-r 
formation, would be better answered by disencumbering 
the useful facts of the repetitions and mutual explanajtiona 
incident to a protracted correspondence. 

The turnip fly is a small insect, whic)i abounds, nions 
or fess, on the rank verdure of hedge-banks during the 
whole open time of the year, and spreads from thence on 
such agricultural crops as are grateful to it. Turnips are 
particularly exposed to its attacks while the young seed- 
lings are yet very tender ; but when they get into the 
rough leaf, they are, for the most part, secure from the at- 
tacks of this insect. 

It 13 a general opinion, that the fly has been more 

* From Tol. XLT.' of the TranBaotions of the Society for the Bncouraige' 
meat oi Arti, Mannfoctiirefi and Commerce^ jiu4 publit^ed. Tl^ ^^9^ 
Toted itft gold Ceiret medal to M^ Poppy. 
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prevalent^ or at least more destructive, of late years, tba& 
it U3ed tx> be, aud this Mr. Poppy (admitting the faet) 
attributes to the circiimstaneey Uiat the turnips at present 
cultivated ajre finer in &e tap root and in the harbage 
than they used to be^ 90 that the seedlings continue longer 
in- that sta^ in which they foVrn an agreeable food for 
the fly. 

It is considered as a fact well ascertained, that when 
the turnip lands on a farm are sown in succession, with 
intervals oi^ a few days between the sowing of each field, 
the. crop suffers more than when the whole of the turnip 
lands are sown at once; the insects, in the former case, 
migrating from the fi^eld first sowu to the next in sue- 
QBSsion, so that each field in turn is preyed upon by 
i^early the whole number of insects on the farm. On this 
account Mr* Sutton proposed that all the turnip lands of a 
district should bf ploughed, rolled down, and then sowed 
of!^ one and the same day, after the first shower of rain. 
This w©uld, no doubt, be, to a certain degree, effectual, 
but is often impossible to carry into execution even upon 
a ^ingle farm^ much more on an entire district. 

Ix had been observed, that on those spots in a field 
where a greater quantity of seed than usual had been 
accidentally scattered, the {dants, in consequence of being 
much crowded, drew each other up, like mustard sown 
for spiaU sallading, and in consequence of this, were more 
tender and succulent than the rest of the crop. The 
patches were found to be particularly infested by the fly, 
wlu^h suggested to Mr« Paul^ of Starston, in Norfolk^ the 
idea of sowing a number of such patches, by way of decoy 
to ijhe insects, and when collected in these places, they 
wejre to be destroyed by a heavy roller, or l^ scattering 
straw over them and burning them, or by any other meaas. 
The success attending this practice was very dubious, 
which induced Mn. J* Hay waxd^ of Stoke-Ash, and Mr. 
Saoiud Taylori qf Ditii;hingham, both of t^em friends of 
Mr. Pi9p|tjr, to W9f tbe whole bnd vmrniMy thiek, in 
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order that there might be plants enough to supply the 
insects, and also to stand for a crop. The success attend- 
ing this practice was considerable, although it occasion- 
ally failed ; but the plants, in consequence of the thick 
sowing, having been drawn up too weak, their subsequent 
growth was retarded, and the value of the crop deterio- 
rated, it being well known that a large full grown turnip is 
of more value as cattle food than two or three smaller ones 
of the same weight. 

Mr. Poppy, while he has adopted the practice of thick 
sowing, in order to decoy the fly, has avoided the injury 
to the crop arising from the plants being drawn up too* 
weak, by drilling .the seed in rows at only half the usual' 
distance, and sowing thick the alternate rows for a decoy, 
while the other rows are sown thin, being intended to 
stand for a crop. The fly appears to prefer the white tur- 
nip to the Swedish turnip, so that a crop of this latter may 
be got with certainty, as far as security from the fly is con- 
cerned, by sowing thickly the rows intended <for a decoy 
with white turnips. For this latter purpose, the seed ob- ' 
tained from untransplanted roots will answer perfectly 
well. When the turnips intended for the crop are ready 
for the first hoeing, the rows intended for a decoy, to which 
the fly chiefly confine themselves, are to be turned in with ' 
the horse hoe. 

In corroboration of his theory, Mr. Poppy, in 18S6, ' 
drilled four acres with a pint of Swedish turnip seed for 
the crop, and with about a peck of the commonest white 
turnip seed for a decoy. . The plan fully answered his ex- 
pectation, the' flies, which were very numerous, feeding ' 
almost eatirely on the thick sown rows, so that hd ob- 
tained an excellent crop, while those of his neighbours, 
sown at the., same. time» and in the ussual manner, totally ; 
failed. 

He was also requested by a friend to undertake the 
management of four, acres of ground which, under the 
common ; management, bad always failed to'prodube a 
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crop. Mr. Poppy complied with the request, although, 
as th^ farm was mauaged by a bailiff, it was not a very 
agreeable business. Not a drop of rain fell after the sow- 
ing, but, nevertheless, an excellent ci^p was. obtained. 



XXVII. — On the different Blaeh Colours. By the late 
celebrated William Lewis, M.B. and F.R.S. 

(Continued fr^m page 6Q,) 

Of the Dyeing of Woollen Black, 
I. General Observations on the Black Dye. — ^13. The 
proportions of the ingredients to one another are regulated 
on quite other principles than in inks. Equal parts of 
vitriol and galls -seem to be the best proportions. If the 
galls are much increased, which it is necessary they should 
be for ink, they make the dye incline to brown, but an in- 
crease of the vitriol, by which inks are made so perishable, 
does not appear at all to affect the dye ; even the largest 
additions of vitriol, however they may weaken the cloth, 
do not seem to injure the colour. 

14. In the dyeing of black, as of most other colours, 
there are considerable variations in the practices of differ- 
ent workmen, which it would be difficult, and even use- 
less, to collect. I shall here describe two processes, which 
I have often tried in small, and which appeared to me to 
be the best. 

. II. Black with Galls, Logwood, and Vitriol. — ^A hun- 
dred pounds of woollen cloth dyed first to a deep blue, re- 
quire for the black dye about five pounds of vitriol, five 
of galls, and thirty of logwood. These, as I am informed 
by an experienced artist, are the quantities generally al- 
lowed by our dyers. 

The galls, beaten into a moderately fine powder and tied 
np in a bag, are boiled for a little time in a copper of 
water, suffici^nt for working the cloth in. The black 
cloth, after being steeped in river water and drained, that 
it may. be everywhere thoi^oughly moist, but not so as to 
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drip, is in this state put into the boiling decoction of* ftis 
galls, and Icept turning therein for two hours or more, the 
bag of g^lls being now ft&d then squeezed, that the yirtue 
of this drug may be more eflfeotuallj extracted and com- 
municated to the cloth. I 

The logwood, rasped or shaved into small chips, or ra- 
th^ ground into powd^, is boiled in another copper, this 
wood giving out its colour exceedingly diflSeultly. The 
logwood liquor is most commonly prepared a considerable 
time before it is used, its colour being found to improve in 
keeping. 

The logwood decoction being made of a scalding heat, 
but not quite boiling, the vitriol is thrown into it; and Im 
soon as this is dissolved the galled cloth is put in, A boil- 
ing heat should never be used after the addition of the 
vitriol, not only as it would needlessly augment the corro- 
i^ive power of the salt, but likewise as it would injure the 
beauty of the colour, by hastily extricating part of the fer- 
ruginous matter of the vitriol in an ochery form before it 
cai| come sufficiently in contact with the astringent sub- 
s'tance with which the cloth is impregnated. The cloth is 
incessantly turned in the liquor, that it may receive the 
colour uniformly, and now and then taken out and aired 
for a moment, which contributes to secure the colour, and 
at the same time affords an opportuoity of judging of its 
deepness. 

After about two hours continuance in the dye the cloth 
is found to have received a good black, and is then taken 
out. Washed with' cold water, and passed through thefuHttig 
mill. The superfine cloth is three times fulled with wttttn 
solution of soap, which not only discharges the superfluous 
colour that would otherwise stain the skin or linen,' but 
contributes also to soften the cloth itself by mortifying 
the acid. 

III. Black Dye, with Verdegris, — For some of the 
superfine black cldths a little verdegris is used by our 
dyers, and this addition appears among the French to be* 
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mere frequent. M. Hellot, after trial of sundry processes, 
gives the following a9 being the best, or as that wliich pror 
duces the finest velvet black on cloth, and which accojrd* 
ingly is followed in the best dye-houses in France : — 

For a hundred pounds of blue cloth ten pounds of iog^^ 
wood ch^s and the same quantity of Aleppo galls in'pow*- 
der are tied up together in a bag, and boiled in a middling 
copper, with a suitable quantity of water, for twelve hours^ 

One third of this decoction is«taken out into another 
copper, and two pounds of powdered verdegris added to it. 
Tn this mixture kept gently boiling, or rather only scalding 
hot, the cloth is dipped and turned without ceasing for two 
hours, after which it is taken out and aired. 

Another third of this decoction is laded out into the 
same copper, eight pounds of green vitriol added, and the 
fire slackened about half an hour. The yitriol being now 
all dissolved, the cloth is put in and worked for an hour, 
and then taken out and aired again. 

The remaining third of the decoction in the first Copper 
is then put to the other two in the second, the bag of galls 
and logwood being well pressed out. Fifteen or twenty 
pounds of sumach are now added, and as soon as the cop- 
per begins to boil two pounds more of vitriol are thrown 
in with some cold water to slacken the heat. The cloth 
is kept in for an hour, then taken out and aired, clipped a 
second time, and kept turning for an4iour longer. 

The cloth now completely dyed is gashed in a river and 
scoured in the fulling mill till the water comes from it co- 
lourless. It is then passed through a copper of weld, pre- 
pared as for dying yellow, which is supposed to soften the 
QJkith and fix the colour. 

This process, affords a very fine black, but it is too ex-? 
pensive to be followed by our dyers, the fire and manual 
labour of the black dye, as here described, amounting to. 
more, as I am informed by a person ' conversant in this 
business, than the dyer is p^id for the whole dye of the 
abQve quantity of superfine cloth, including the Uua 



\ 



• ■ • • 

Iflt Liit of Patents for New Inventioms. 

gronnd/ The quantity of vitriol and galls may be dimi- 
nished, and the time of boiling greatly shortened. Tbe 
passing throngh weld liqaor after scouring with soap is 
entirely unnecessary, though, probably, it may be of use 
where the scouring is not complied with : not, however, in 
virtue of the weld itself, but of the alcaline salt, with 
which the decoction of it is generally prepared by the 
dyers, so that the weld liquor does no more than sqpplj 
the place of soap. 

Both in this and in the foregoing process the liquor itk 
mains black after the dyeing of the cloth is finished, aai 
communicates a dilute black, that is a grey colour^ to a^ 
much fresh cloth as can be conveniently worked in it. 

(r« be continued,) 



LIST OF PATENTS FOR NEW INVENTIONS, 

fFkich have passed the Great Seal since Jan. 26, 1828. 

To John Weiss, of the Strand, in the connty of Middlesex, 
surgical instrumeut maker ; for certain improvemeats on instni- 
ments for bleeding horses and other animals. Dated Jan. 26, 
1828.-^To be specified in six months. 

To Augustas Applegarth, of Cray ford, in the county of l^ent, 
printer ; for certain improvements in block printing. Dated 
Jan. 26, 1828. — ^In four months. 

To Donald Currie, of Regent- street > St. James's, in the county 
of Middlesex, Esq., who, in consequence of a communicatioii 
made to him by a certain foreigner residing abroad, is in posses- 
sion of a method of preserving grain, and other vegetable aad 
animal substances and liquids. Dated Jan. 31, 1828. — In six 
months. 

To William Nairn, of Dane-street, Edinburgh, in the county 
of Midlothian, mason ; for a new or improved method or me-' 
thods of propelling vessels through or on the water by the aid of 
steamy or other mechanical force. Dated Feb. 5, 1828.— In s^ 
months. 
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XXVIIL — On the Microscope. By the Editor. 

WITH A PLATE. 

(Continued from page 148 .^. ' 

Mr. T. Carpenter's experiments on the, CompoundEyes of 
Insects, and the Crustaceotis Animals.— -An eminent phiioso- 
pher of the present day, having asserted that these organs 
were not eyes, nor adapted for vision, and his opinion having 
, been countenanced by other scientific men likewise, Mr. 
Carpenter took the opportunity lately, op. being visited by 
several of our most eminent men in the world of scietice. 
who were attracted by our mentioning his haying com- 
pletely succeeded in exposing to view the two sets of tei^th 
and jaws of the mite^ to show them the preparations he 
had formerly made, with a view to the complete develope- 
ment of the wonderful structure of these eyes ; and they 
were so much surprised and convinced of their beings perfect 
eyes, that they requested he would communicate the results, 
of his inquiries to a certain high quarter, where they , would 
be most acceptable, and no doubt be published. Howev^; 
he has> chosen to make our work the vehicle by which tp 
communicate his observations to the public, an^ with this 
view has kindly gratified us with a sight of his beautiful 
objects, as prepared by him for the microscope, as well as 
also furnished us with many particulars of his method of 
operating in their dissection. 

In general, persons content themselves with merely dear-; 
ing the cornea of the compound eye of all .its inclosed 
parts, and cleaning it thoroughly, so as to render it an in- 
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teresting transparent object for the microscope; totally 
neglecting those more wonderful interior parts, of which we 
shall treat presently. 

These compound eyes are either arranged in an hexagonal 
manner, hke the cells of a honeycomb, or else in squares ; 
and even in some cases, both in squares and hexs^ns. 
We hscve aihready mentioned the perfect cast he has taken 
from the compound cornea of the eye of a cerambyx, in 
*^a solution of gum arabic in water, and the distinctness 
with which his east shewed the images of objects in each 
separate lens composing it, in our last number/ page 144 ; 
so also the eye itself, when viewed in the microscope as an 
bpai^ue object, presented in eeteh lens the perfect image, by 
reflecti<)n^ of the illuminating metal speculum, and also of 
the forceps, and the slice of cork oil whi^h the eye itself 
Was mounted; a convincing and satisfactory proof of the 
astonislnng accuracy with which . it was formed by its 
Almighty Creator, and evidently with a view to its great 
Utility to the cerambyx which bore it. In like manner, 
whei^ tiewed as transparent objects, these compound cor* 
Heas gave perfect im?tgeB of die flame of the lamp in each 
dT their lenses* Mr. Carpenter, however, in dissecting the 
C0]!nea of the compound eye of the dragon fly, saw that it 
Was ^EMii^ed of several distinct lamina, or thin plates, Hke 
ihe coats of an cmion, for instance, and he therefore steeped 
h fer several days in water to soften it, after which, by care- 
foDy rtiblRngYt between his fingers and thumb, he succeeded 
iik separating the kmina, until he came to the innermost, 
laid thus obtained a beautifully pellucid object for his mt- 
^roscope; it, (as well as all the other coats) exhibiting the 
|)erfect images of objects in all the numerous lenses of which 
it was compiosed. The lenses in each of the various lamina 
i^mposing the two ^es> amounted, at the least, to theenor- 
mous sum of ten thousand ! He also dissected the com- 
pdtmd eyes of ^ tnoths and butterflies, and found the com- 
j^ound eyes of those iiteeets formed in a similar manner^ 
Otte of the krge hawk-moths had upwards of fcnrty thovh 
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tond divisions in the corneas composing its two eyes, both 
of which were composed of five distinct plates or lamina^ 
each plate being studded also with as mafty lenses^ so that 
by multiplying forty thousand by five, it^ill appeal* that 
there are two hundred thousand Jenses in these two conn 
pound eyea. 

The compound eyes of water-beetles are touch more con- 
vex than those which inhabit the land and air, agreeing 
•with the difierence of the medium they live iti ; and in th# 
faoat-beethj^ a large water insect, although in general thef 
are hexangiilar, yet some of them are square ; aafid thes(^ 
latter have a less magniiying power than the hexagonal 
(mes* 

Under the lower, or innermost plate of the cohiea, u| 
placed a very fine reticulated membrane, full of blood-ves- 
sels, and which covers the whole superficies of that plate ; 
and immediately under this membrane there are as many 
tubes as there are lenses in that lamina. In the eyes with 
hexagonally shaped lenses, these tubes are also hexagonal ; 
but in those formed of squares, the tubes are likewise 
square. This latter structure takes place in the compound 
eyes of many of the crustaceous animals, such as the large 
French cray-fish, the river cray-fish, the lobster, the prawn, 
and the shrimp ; and as the parts are on a eomparativeljf 
large scale in the French cray-fish, so Mr. Carpenter ha* 
made their dissection the pecliliar objects of his study; 
and his description of them will serve to elucklate the canr* 
struction of the smaller kinds, which, as far as . his obser-^ 
v^tions have extended, have a similar formation. 

The eyes of the French cray-fish are formed in masses of 
an irregular oval shape, and are posited upon the summits 
of short crustaceous tubes. The eyes he has operated upon 
had been previously boiled, but which circumstance, not- 
withstanding, did not pi^event him from discovering thc^ 
wonderful structure, although the humoiirs hk them bad 
become opaque in consequence thereof. 

The series of tubes in these ^yes are square, and hedriy. 

o2 
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parallel throughout their entire length, which is of several 
times their diameter, differing, however, in this respect, ac- 
cordingly as they were posited towards the centres, or to- 
wards the edges of the eyes ; they being longest near the 
centres, and shortening towards the edges. Each of these 
square tubes has a minute elevated spot in its centre. 
. The general appearance of the inass of tubes resembles 
that of the seeds in the disc of the sunflower, and they rest 
upon another layer of lenses, each lens being also capable 
of affording the image of any object placed before it ; so 
that in fact^ it would appear that each distinct eye, with its 
combinations of lenses in the cornea, the tube, and the sin- 
gle lens just described, is, in reality, an acromatic telescope^ 
a most wonderful combination indeed ! . 

Swammerdam, in his general history of insects, has 
shown dissections of the compound eye of the bee, which 
has hexagonal pyraiaaidal tubes placed under the mem- 
brane next to the cornea, and terminating at their opposite 
ends in minute points^ by which they are affixed to a mem- 
brane similarly posited with the layor of single lenses above 
mentioned. But it is difficult to conceive that lenses can 
be formed therein, as there is no space afforded at the minute 
point of each hexagonal pyramidal tube for their reception. 
Possibly Swammerdam may not have attended with suffi- 
cient accuracy to this part of the dissection ; and Mr. Car- 
penter intends shortly to dissect the eye of the bee himself, 
when he wiU have an opportunity of confirming or refuting 
the observations of Swammerdam. 

Immediately underneath the layer of single lenses, bun- 
dles of optic nerves ar^ found, one for each lens, and gra- 
dually lessening or becoming thinner as they proceed to- 
wards the brain of the animal. 

Mr. Carpenter has transparent objects, formed of thin 
slices cut through this compound eye, and placed between 
two glass slips ; as well as parts of the, dissected eyes pre- 
served in spirits of wine, and having minute entomologist's 
fins inserted in them, by which tfaey can be readily held in 
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the forceps, and then be viewed as nrost pleasing and in- 
teresting opaque objects ; or otherwise the pin may be s^ck 
into a small slice of cork, made black on one side and white 
upon the other, and the slice of cork itself be held in the 
forceps, and which, indeed, is Mr. Carpenter's own method 
of viewing them, the slice of cork serving as a screen to 
preserve the eye of the observer from the bright glare of the 
flame of ihe lamp. 

In plate iv. fig. 1, represents one of the above-mentioned 
slices, highly magnified, a a is the compound cornea: b b 
the square parellellograms or tubes ; c c the layer of single 
lenses ; and d d the optic nerves. Fig. 2 represents three 
of the tubes, sh^wn separately; and fig. 3 exhibits a mass 
of the tubes b b resting in their places upon the layer of 
single lenses c c, under which the optic nerves dd are posited. 

On procuring collections of Wheel AnimalculeSyfor con-- 
venient examination in the Microscope. — ^The Editor was 
lately presented by Mr. John Cuthbert with a small test 
tube, about three-eighths of an inch in diameter, and three 
and a half inches in length, such as is used in che^uical 
analysis, in which such a numerous collection of that 
highly interesting object, the wheel animalcule had accu- 
mulated, that frequently twenty at a time might be seen 
adhering to the inside of the glass in the field of view. 

On inquiring of Mr. Cuthbert how he managed to formf 
such a numerous collection in so small a space, he said^ 
that by the advice of Dr. Goring, he kept them in rain-water^ 
now and then putting into the glass a little cut stems or 
leaves of hay^ but not so much as is usual ; and that they 
bred so fast, that those he gave the Editor were produced 
in about two months' time. 

On the Microscopic Kaliedoscope, — ^The Editor is in- 
duced to give this name to the mixture of three salts) in 
solution, mentioned by him in vol, 1, page 29, in conse- 
quence of the ever-vsgrying, regularly-arranged, and beiauti- 
ful combinations which^ continually present themselves to 
the eye of the observer in the microscope, during the exhala- 
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lion of tbe water m the drop arouiMl the interior of its edgfiiy 
until the whole of its surface is coyeredi and which, indeed, 
keeps the obsenrer on the alert during the entire progress of 
the evaporation, to keep pace with them. 

Tliere is not the least doubt but that a skilful and rapid 
draughtsman might avail himself of this continued success 
sion of symmetrical figures, to seize upon and preserve many 
of their exquisite forms as aids to his fancy, in designing 
new and elegant patterns for chintz and calico printing, as 
also £or the manufacture of paper-hangings, &c. 8cc. 

Unfortunately, however, there is no possibility of pre* 
serving the configurations themselves, the combination of 
salts being deUquescent« 

There enters into this combination potash, soda, and 
ammonia ; and the boracic, tartaric, and muriatic acids, all 
of which seem to be essential to its action, as the figures 
present themselves with great clearness to the view, without 
any confusion or intermixture of .difierent kinds upon the 
same part of the drop ; and, indeed, it will always form a 
most interesting part of the Editor's demonstrations on the 
uses of the microscope ; but it is evident, that as it caaonly 
be seen by the party using the microscope, so it cannot be 
rendered available to a numerous audience, but must always 
remain confined to the few individuals forming a class, and 
for whose use as many microscopes must be provided as 
l^ere are persons constituting the class. 

The Editor is glad to find that his term demonstrations^ 
which has hithertb.chiefly been confined to the mathematics^ 
or to the study of anatomy, is now likely to be more exteur 
sively adopted ; Professor Brande and Mr. Faraday having 
annoimced their lectures and demonstrations in chemistryi 
at the Royal Institution, as being now commenced. 

On an extempore object for the Microscope. — ^The Editoor 
finds, that the exceedingly curious downy covering of the 
stock-gilliflower, discovered by him, ^nd described in voL i. 
page 18, of this work, and of which a figure is given in 
plate I., retains its singularity of figure in the dried specimen 
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of that plant, «u^ only requires a small portion of a leaf, Scc^ 
to be placed betweai two slips of glass wetted with wata^, and 
tp be slightly rubbed, in order to show thedown upon ikeaoiy 
and which may thus foe often separated entirely firom the 
dcins and other parts of the leaf, so as to exhibit its branch** 
ing ramificatioi^, its foot-^stalk, &c. most perfeetdy. 

The skins of the leaf also will thus prove beautiful ob^t 
jects, exhibiting the cunous wavy lines intersecting them^ 
the a^-'Cells on the skin of the underside ^f the leafy 
&c. &c. 

On the beautifnl Configuratiom of Muriate of Soda 
{common salt) described in our last mcm&er.^-^The Editor^ 
pursuing his discovery of the oonfiguratioos f(»Tned in bo1u-« 
tion of the muriate of soda, in viscid mediums, which pre^ 
vent it from shooting into crystals, has been able to produce 
a vast viEiriety of them, according to the nature of the difc 
ferent vehicles employed ; and as they have excited great 
interest and surprise in those scientific individualB to wbom 
tiiey have been show^i, «o he has thought it desirable to 
exhibit a few of them'in plate iv. 

They mostly oommence with Hues crossing each other^ 
and either at right angles, or at acute and obUise ones, from 
which ramifications extend themselves around ; sometimes 
these lines are straight, at ethers curved; thus, in fig* 4, of 
plate iv, a straight line is seen crossed by a curved serpen-i 
tining one^ and expanding at one end of it into two other 
curved ones. Fig. 5, is another modification, consisting of 
two curved lines crossing each other, and figs. 6 smd 7 of 
two others ; but the most beautiful of all is that^ aidea-? 
voured to be shown in fig. 8, which, however, affords but 
a very imperfect idea of .the singular el^ance of the conr> 
figurations themselves ; and, indeed, they must all of them 
be seen, in order to be able to form any adequate ccmoep 
tion of their manner of ramifying and extending th^msehres 
on all sides. 

On Mr. T. Cctrpenter^s Microscopic display of the in* 
temal parts of the Head of a Giwi^.—- Mr^ Carpenter, Jiav^* 
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ing cfirefttUy denuded the head of its external parts, laid it 
1>etweeii two slips of plate glass, and closed them together 
by tying a^rpack-thread around them, having previously 
placed a Uttle thick gum-water between the glasses at each 
end of them. Oh leaving them to dry, he found, on re- 
moving, the twine, the head most beautifully displayed ; 
its internal parts being so perfect that an expert anatomist 
of his acquaintance was able to distinguish and name the 
different parts of the brain, muscles, Sec. in it with great 
facility. 

: It affords a most interesting object for the microscope, 
when viewed under powerful magnifying powers, and around 
it several crystals, of salts have formed themselves from the 
juices squeezed out of it. 

• On Mr. T. Carpenter's Microscopic display of the Insect 
called the Lady-Bird, in its different states of existence. — 
This insect deserves i^ttention from it being the natural 
enemy of the aphis, or the fly which commits such exten- 
sive devastations in hop grounds. The lady-bird m its 
larva state, very quickly exhausts the aphis of its juices^ 
and thus destroys great numbers of them in a very little 
time ; their breed ought therefore to be encouraged as much 
as possible. 

. The lady-bird is, in its first stage of existence, a small 
shining black caterpillar, marked with yellow bands across, 
which also extend to the colour of its legs, where the yellow 
bands exisf. It in process of time changes to a chrysalis, 
being enclosed in an external case, very much like a 
mummy, and in about ten days afterwards changes to the 
perfect fly so well known. Mr. Carpenter has specimens 
of this insect in all its various stages of existence, r^ady 
mounted as opaque objects for his microscope; and the 
Editor has long had one of its elytra, or, the covers of the 
wings, placed between talcs in a slider, to.be viewed as 
a transparent object; the veins and arteries so conspi- 
cuous in it, forming a most beautiful sight indeed. ' How- 
ever, although the aphis finds in the lady-bird a most 



Ofi an improved Mangle. 201 

powerful enemy, yet in the ant it has as great a friend. 
Mr. Carpenter happening once to beat down a number of 
aphides out of a stunted oak-tree, at the foot of which was 
an ant's nest, was very much surprised at seeing soon 
afterwards the ants busily employed in carrying up the 
aphides, and carefully replacing them again upon the leaves 
of the tree, they feeding upon the honey-dew, which it is 
well known is produced by the aphis. 

On the Compound Eyes of the Menelatis Butter/ly. — » 
Mr. Carpenter has the cornea of one of these eyes cleared 
of its internal parts, and mounted between slips of glass as 
a transparent object. The appearance of it is very peculiar, 
the lens part of each of the eyes only occupying the centre 
of each cell of the hexagonal framing, into which the 
compound eye is divided, the remainder of each cell being 
a plane. 

On the Turnip^Fly, — Mr. Carpenter reading in our last 
number Mr. Poppy's judicious mode of securing fields of 
the Swedish turnip from the ravages of this insect, by 
sowing the common white turnip thickly as a decoy for 
them, took the opportunity of showing iJie Editor one of 
these insects in his microscope. 

This fly is in fact a very small beethy with shining elytra, 
marked with broad longitudinal stripes of black and yellow, 
and indented all over with small depressions in spots. 

{To he continued,) 



XXIX. — On an improved Mangle invented hy Mr. J. 

Thurrell*. 

WITH FIGURES. 

SIR, 2, Little King-streety Camden Town, March 27, 1827* 

I WILL thank you to lay before the Society of Arts, 8cc. 
the accompanying model of a new and simple method of 

* From vol. XLV of the Transactions of the Society for the Encouragement 
of Arts, Manufacturei^ and Commerce. *■ 
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producing the alternating motion of a mangle-box, by torah 
ing the handle continually in one direction only. 

I am, sir, 8ic. &c. &c, 

A. AiKU«, Etq; SsereUry, S^c. ^c. JoNAS TuUERELI.* , 

References to the figures. — Plate V. 

Fig. \f a a the mangle box ; b b parts of the frame 
which support the axis cc : d the cranked handle ; e Bndf 
two barrels loose on the axis c c ; to th^ barrel e are fas- 
tened two cords, one of which after making several coils 
round the barrel, is also deUvered from its under side to 
the eye A, where it is secured; while the other after haying 
in like manner coiled round the barrel, is also delivered 
from its under side to the eye g. To the barrel f are also 
fastened two cords, which being delivered from the uppef^ 
side of the barrel, are. respectively fixed in the eyes i and^« 
The part of the axis between the barrels is made square, 
and is cut longitudinally to receive the lever /, which is 
secured in its place by a pin, but so as to allow of lat^ul 
motion between the two barrels ; each of these barrels has 
a stud m and 77, so placed that the lever may be shifted to 
engage either of them, and, consequently, to oblige that 
barrel with which it may be engaged to revolve together 
with the axis ; o and p are two alternating irons, eacK with 
an eye at one end, through which a pin q passes in ord^ 
to fasten them to the mangle-box ; their height above the 
box is such as to allow them just to clear the axis when 
passing under it, and the motion of each is limited, but on 
opposite sides by the adjusting pins r r. 

The figure represents the lever / as engaged with the 
stud w, and, consequently, as fixing the barrel e ; now if 
the handle is turned so as to wind up tie cord A, the cord 
g will propcHTtionally unwind, and the mangle-box will move 
from left to right, till the end / of the lever comes in contact 
with the alternating iron at the point 0, By continuing to 
turn the handle, the end of .the lever slides from to the 
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end oi the iron, and is brought into the positic»i shown by 
the dotted lines ; the stud n is consequently disengaged^ 
and the barrel e becomes^ loose, at the same time the lever 
engages jthe stud w, and fixes the barrel f. The handle 
being still turned in the same direction as at first, begins 
to wind up the cord i,i and thus makes the box b^n to 
move firom right to left, the cord j at the same time un- 
winding proportionally. When the left hand alternating 
iron has begun to come under the axle, the end of the lever 
will touch it at p, will slide along it to the point of the 
angle, and in so doing will bring it to the position shown 
in the figure, the barrel e being now fixed, and the 
barreiy being loose. Thus is accomplished the production 
of an alternating motion of the box, by continuing to turn 
the bandle always in the same direction. 

The back of the lever / is bevelled off, so that if the 
handle is turned in a wrong direction, it passes between the 
studs m and n, and not engaging either barrel, produces no 
motion of the mangle-box. 

Fig. 2, one of the barrels separate. 

Fig. 3, the square middle part of the axis, showing the 
slit in which the lever traverses. 



XXX. — On the different Black Colours. By the late 
celebrated William Lewis, M.B., and F.R.S. 

(^Continued from page 192i) 

IV. Method of Dyeing Cloth Grey. — ^The simple greys 
which are all no other than shades of black, are dyed 
nearly in the same manner as the full blacks, only by using 
a less proportion of the dyeing ingredients, or of continuing 
the cloth in the liquors for a shorter time. 

A decoction of galls and solution of vitriol being prepared 
separately, a little of each of them may be put together at 
once into a copper of water made scalding hot : the liquor 
becomes black, and cloth dipped and worked in it, ac-' 
quires a lighter or deeper grey according to the quantity 
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of decoction and solution employed. .By adding more of 
the liquors with the next parcel of cloth, and thus proceed- 
ing successively, a series of shades may be obtained, from 
the lightest to the darkest grey. Or the cloth may be firfet 
boiled with a proper quantity of galls and worked in the 
same liquor, with the addition of more and more vitriol, 
according to the intended depth of colour. The liquor re- 
maining after the dyeing of full black, may be used also 
for the dyeing of greys. 

For the quantities of the ingredients and the time of the 
cloth's continuance in the liquor, no general rule «an be 
given, as they must depend upon the degree of colour re- 
quired, the eye only can be the judge. If the colour hap- 
pens to be too deep, it may be remedied in some measure 
by passing the cloth through hot water, mixed with a litde 
decoction of galls, by which a part of the colour will be 
carried off. A weak solution of almn, tartar, or soap, are 
in this intention much more effectual, but at the same 
time very liable, particularly the two *first, to exceed in 
their operation, discharging so much of the colour, unless 
due care is taken, as to occasion a necessity for* re-dyeing 
the cloth, \yhich is thus needlessly weakened by the re- 
peated action of the corrosive liquor. The too great deep- 
ness of colour may be easily prevented, by examining the 
cloth from time to time, and taking it out as soon as it has 
acquired the due shade. It should be immediately washed 
with a large quantity of water, and the very dark shades 
should be scowered with soap, in the same manner as the 
full blacks, to fetch out the superfluous colour, or such as 
Is not fixed in the cloth. 

The simple greys are dyed from white cloth, without any 
previous ground of blue or other colours. There are also a 
multitude of compound greys or browns produced from 
cloth dyed blue, red, yellow, brown, or of colours com- 
pounded of these, by darkening them with the black dye. 
The distinctions of these various shades, and the manner 
of hitting any particular one, practice only can teach. 
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V. The Dyeing of Wool Black. — ^The natural grease of 
wool, of great advantage to it in the warehouse, as being a 
sure preservation against the moth, must necessarily be re- 
n|Oved before it is attempted to be dyed of any kind of co- 
lour ; the more perfectly it is cleansed, the better it will be 
disposed to receive the dye. 

The liquor commonly used for the scouring of fleece 
wool, is said to be a mixture of stale urine, with twice its 
quantity of water. TKis mixture being made scalding hot, 
but not boiling, for a boiling heat would felt the wool, or 
make it run into lumps, so much wool as the copper will 
conveniently receive, is dipped in it, and turned from, time 
to time with wooden poles, for a quarter ; of an hour or 
more ; it is then carried in a large basket into running, 
water, where it is worked by two men, bs^ckwards and for- 
wards, one drawing it from under the other's pole, till it 
ceases to render the water turbid. The volatile alcaline 
salt (ammonia), produced in urine by putrifaction, unites 
with the greasy matter into a soapy compound, which, dis- 
solving imperfectly in water, continues to give the turbid 
appearance to the water, till it is totally washed out. The 
wool is said to lose in this process between one-fifth and one- 
fourth of its weight. 

The wool, thus cleansed, is dyed blue, then simmered 
with galls, and the black dye finished with logwood and 
vitriol ; or, for a finer black, which, however, is seldom 
wanted on wool, the above method with verdegris may be 
followed. The manner of procedure is in all respects the 
same with that for dyeing woollen cloth ; and all the obser^ 
rations, mentioned under the foregoing articles, are equally 
appUcable here. It is only to be added, that the operations 
which wool has to undergo, render the preventing of harsh- 
ness of more importance here than on cloth. 

VI. Black Dye without Galls. — Of the galls directed 
m the foregoing processes, a part is commonly omitted in 
business, and supplied by cheaper ingredients, which, being 
weaker in virtue, are taken in quantities proportionably 
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larger. Prom the high price of galls/ 1 tiras mduoe<l to try 
whether this expensive article could not be entirely supers 
seded. I proceeded exactly according with the French prac- 
tice with verdegris^ page 190, only, instead of the gaUs> 
taking six times as much oak-bark, such as the tanners^ use ; 
the cloth, well washed with soap after the dye, appeared of 
a black colour, not indeed quite so beautiful as that dyed in 
the same maimer with galls, yet not a bad one. I tried 
sumach also with the same event. It appears, therefore, that 
though no effectual substitute to galls could be found for 
the purposes of making ink, yet cheaper substances may often 
be made to suffice in the dyeing business, where the gfeat 
consumption of astringent materials renders the reduction 
of the price of more importance. 

In the Swedish Transactions, for the year 1763, a fine 
black is said to be dyed without galls or logwood ; the 
place of both which is supplied by a plant, common in 
Sweden, called there mjalon, or mjodonrriSy which iift ga- 
thered in autumn, while the leaves continue green, and 
carefully dried, that they may retain their green colour. A 
hundred pounds of woollen cloth are directed to be boiled 
with sixteen pounds of green vitriol, and eight pounds of 
white tartar, for two hours ; and the doth next day to be 
rinsed out, as after the common alum boiling. A hundred 
and fifty pounds of the dried mjalon cut a little, or a 8om<^^ . 
what greater quantity, if the plant has been long kept, are 
boiled in water foir two hours ; and the mjalon being theii 
taken out, a little madder is put into the liquor. Theclotti 
is put in along with the madder, boiled f(^ an hour and t, 
half, or an hour and three quarters, and afterwards rinsed 
in water. This dye is said to be used chiefly for fine clotli, 
and to give less harshness than the conmion black* 

What the mjizlon is, we learn from a paper by Linnseud 
in the same Transactions, for the year 1743. He observes, 
that about a year before, a leaf> c^XeAjackashajmckf wM 
brought into England from North America, and mixed 
with tobacco for*smoking. Mr. P. CoUinson favoured hhii 
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with large specimeits of it^ entitled ^^ the plant jackasha-' 
pucky which is mixed with tobacco, gathered on Churchill 
river, in Hudson's bay." This plant, he says, was easily 
known by a Swede, as it grows on uncultivated, gravelly, 
sandy hills. " He gives it its Swedish names, mjalon, 
mjalon-risy mjalbars-rh : and likewise the Latin names 
under which it is described by different botanic writers, 
from which it is clear, that the mjodon is the same with the 
uva urd that has come into esteem in Germany for medi-< 
cinal use. Some quantity of the uva ursi has been brought 
from Germany to be tried as a medicine in this country : 
the plant is raised also in some of our botanic gardens, and 
if the propagation of it should be found of any importance, 
it would doubtless thrive on many of our now barren hills. 

I have been informed by a foreign correspondent, that the 
uva ursi is said to be used in England for dyeing black, 
and that it is imported for this purpose from Hudson's bay. 
I cannot find that this plant, or any other from Hudson's 
bay, is known among our dyers or dry-salters ; but the two 
foregoing quotations account sufficiently for the report. 

I made trial of the German uva ursi both on white and 
on blue cloth, exactly according to the Swedish directiona; 
l:H>iling the cloth first with vitriol and tartar, aiid afterwards 
with a decoction of the uva ursi ; on the blue cloth I oIh 
tained a tolerably good black, but on the white cloth, as 
with other astringents^ the colour was only a dark brown. 
I repeated the experiment without the* madder, and with a 
variation in the order of applying the other ingredients^ 
boiling the cloth first in a decoction of the uva ursi, and 
then adding the vitriol and tartar ; by this method I ob-^ 
tained, as before, a pretty good black on the blue cloth, but 
0nly a brown on the white. I afterwards omitted the tar-^ 
tar also, smd I did not observe that the want of it occasioned 
any difference in the colour produced. All the samples 
ijed brown with ih&uva ursi and vitriol, became black on 
being passed through logwood liquor ; but without either 
logwood or a blue ground, no true blackness could be 
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obtained. A dyer whom I con^lted on this head, made 
some trials for me> on (he uva ursi, with the same event : 
this plant giving no black dye. with vitriol alone, any more 
than the other astringents. 

. On adding green vitriol to a strong decoctidh of uva ursi^ 
I took notice of a phenomenon which did not happen at 
all with galls, and which I do 'not remember to have ob- 
served in so remarkable a degree, with any of the other 
strong astringents. The liquor, instead of the uniform ap- 
pearance of the common black mixtures of this kind, looked 
like a black powder diffused through water, and being 
written with on paper, the strokes appeared every whisre 
unequal and specky, as if made with charcoal-powder and 
water, though they were of a deep and durable black, wheip! % 
the colouring matter lay thick. This hasty concret^fsnf of 
the black matter from the liquor, while it renders the uva. 
ursi entirely unfit for the purposes of making ink, may pos- 
sibly be of some advantage to it for the black dye ; as the 
largeness of the colouring particles which concrete in the 
pores, of the cloth, may render them more fixed, so that less, 
of the colouring matter is wasted in the, liquor, and le^s of 
it can be discharged from the cloth. To this cause may. 
perhaps be ascribed a quality of the uva ursi dye, men- 
tioned by the Swedish author, that the cloth is cleaner than 
after the other, black dyes, or requires less washing to free 
it from the loose colour. 

Among many astringents I have tried, oak-wood came 
the nearest to Xhe. uva ursi in this concretion of the colour- 
ing matter. A piece of white flannel lyas boiled first with' 
eak saw-dust, and afterwards with an addition of vitriol, as 
in the foregoing process. The liquor, as soon as the vitriol 
was put in, became blueish-blapk, though with.. much leas 
blueness than the coldinfusiion.of oak-dust. and vitriol, I 
formerly had tried ; some of it being poured off into a glass, 
it appeared full of, a powdery matter, which j=Joon settled to 
the bottom, Jeaviag the liquqr of, a/pale blueish colour,; 
From the blue colour, of tbi§ n^ixture, it was hoped that a« 
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J)hck Af^ might be obtained from it, without logwood or a 
blue ground ; and in effect, the piece of flannel, though 
it did not acquire a true blacky approached more to bla<^* 
ness than I remember to have observed with other astrin* 
gents ; its colour was a dark grey, without any mixture of 
blue or brown, like a pure black diluted with a Uttle white< 
This wood seems, therefore, to deserve the attention of the 
dyers ; there are grounds to believe that oak saw-dust, or 
the heart of oak reduced to powder in mills,: will be found 
an astringent of sufficient efficacy, and supply with ad^anr-. 
tage the place of galls: the oak-tree doubtless contains a. 
matter similar to the galls which are produced from it. 
Possibly, by some preparation of the oak-dust, it might be 
brought nearer to the nature of galls ; does not its differ- 
ence from galls depend on some particular juice, more solu- 
ble than the direct astringent matter, and separable hy^ 
sUght infusion in cold water ? 

VII. Black Dye, from a Combination of. Colours.-— *In 
the first article of this section it has been shown, that the 
madder dye, required by the French r^ulations to be ap- 
plied upon blue cloth as a ground for black, is rather inr. 
jurious to the colour> than of any real advantage. In the 
experiments which the determination of that point required, 
a somewhat tmexpected phenomenon occured, an account 
of which was reserved for this place. A piece of deep blue 
cloth was boiled in water with alum and tartar, as customary, 
for preparing cloth to receive the madder dye. The cloth 
being taken out and squeezed a little, some powdered mad 
der was boiled in watery in such a quantity as tocomMimi- 
catea dark red colour to the liquor. The cloth, still moist, 
was put into this decoction, and a boiling heat continued 
about half an hour. Being then taken out, and washed 
with soap, it looked of a very dark colour, such as any per- 
gon would call a black, though not a very fine black. Thus 
we have a kind of black dye, very durable, without any 
vitriol or any other preparation of iron, from a combination 
of the blue dye with, the madder red. ^ • 

VOL. II. X P 
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.' This effeei 4f madder upon blue cloth is weU known 
to the dyeT8> among whom the colour hence produced ia 
called madder-black. Our black cloths for home ctxtr'. 
sumption are all dyed with vitriol and astringents^ eithv 
on a ground of Woad, which makes the true blacky orwith 
an addition of logwdod only^ in which oase the colour h&iag 
nkire perishable is called fake ; but jthe black baizes, which 
we export to Spain and Portugal, are dyed chiefly of the 
](kiadder:^black| a species of blackness, which there, it seems,, 
is in estimationi 

If, instead of madder, the pure red of cochineal be ap-< 
plied on blue doth, the colour hence resulting, is not at all 
bla(^k, but purple« Cochineal, independently of its too 
great exp^isiveness for purposes of this kind, is too bright 
a colour to have place in the composition of blackness; to 
change the purple i|ito a colour approaching to black the 
addition of other colours is necessary, for it is not to be ex- 
pected that a mixture of siihple blue and red should pro- 
duce a blacks But madder is both a dark and a compound 
eolour, in which an admixture of brown and tawny with tiie 
red is tery manifest. If the madder be slightiy infused in 
warm water, and aft^wards boiled in a fresh quantity of 
itater, the first liquor will appear of a pretty good red co- 
lour, the other remarkably more dark and brownish. Hence^ 
for dyeing a good madder-red, a boiling heat should be avoid- 
^, but for the black dye the madder ought to be well boiled, 
that the brown as well as the red parts may be extracted. 

The madder-black might probably be deepened by making 
it still more compounded, as particularly by the addition 
pf a dark yellow ; but any improvement of this kind 
Would be of little advantage to tiie dyer, who, finding the 
dye already too exp<Bnsive> endeavours to imitate it with 
the cheaper vitaioUc blacks And, indeed, independently 
of considerations of this kind, he is here rather confined .to 
a particular shade or species of colour, which fashion has 
brought into esteem^ than soUcitous about deepening the 
dye, or making it more perfectly black. 
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Oftfa Dyinmg ^ SUk Blach.^^'RmF inlk, in the slate ia 
wllidi it is wound off from the cocoons, has a harshnesa 
irilkli rMders it unfit for beiiig spun, and for th^ most pa«(; 
a ppstty di&ef^ yellowish or reddisb^yellow dolour^ from bo^ 
which it is ijeimscd by boililig it with soap, and afterwards 
thorottghly washing^it with soft water; when woven, it ip 
ugain wa^ed with soat^ to free it from the greasiness it 
i&ay hav^ ecmtracted, which would occasion it to be spotted 
in dyteingi Hie silk loses in the bdiliiig generally about A 
fourth part of its weight ; this proportaon tls assigned by 
the writers on dyeing, and on inquiry among the wodkmei^ 
I find it universally allowed to be the nearest calcuktioli. 
In being dyed black, this loss is fully made up, the weight 
of the dyed silk being a)mmonly even greater than that of 
the raw silk. Iliere is no dye which adds so much to the 
weight as bla^L ; the increase is considerable in woollen as 
well as in ^ilk, though most taken notice of in the latter^ 
to account of its great price. 

M. Macquer observes, in '* Art de la Teixiure en Soie/* 
published in 1763, that the finest oil-soap is required for 
this eleansihg of silk ; that there is nothing saved by using 
&e inferior kinds, a propoitionably greater quantify 4^f 
them b^ing necessary ; that some sorts of soap curdle with 
llie matter which they extract firom the ifeilk, into a sub^ 
stance alm<^stof the consistence of wa2s: ; that those whiph 
aire made with animal &ts> prevent the silk from having 
the proper dryness and lustre, and dispose it to grow red- 
dii^ iti keepikg ; that even the best soaps are accompanied 
with some imperfections in this respect^ and that the supe* 
liority iti^ lustre of the Chinese silks to the Euro^oaxi^ is 
owing 10 tt^ former being cleansed without soap* In a 
French dissertation on this subject, to which a pr^nium 
was adjudged by d|e academy of Lyons, in 1761, the ill 
qualities of soap are att^buted to its oil^; and a solution <^ 
simple alkaline salt, made so dilute as not to corrode 4^e 
silk its^f, is recommended in its place : die «alt df soda or 
bariUa, as being t^ mildest of ihe aika&ie ^nJka, is for Ithis 

p2 
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purpose justly preferred to the common more corrosive alca- 
lies. Alkaline* salts, either in their pure state, or made into 
soap with oils, are the only known menstrua that extract 
the matter which gives harshness and colour to raw silk. 

What this matter is, has not been sufficiently examined. 
As it is not dissolved by water, spirit of wine, or by acids 
so far diluted as not to destroy the silk itself, M. Macquer 
supposes it to be either a concrete oily substance, whose <h1 
is of the nature of expressed oils, or a compound of gummy 
and oily matter, so proportioned and combined, as to pro- 
tect one another from the action of their respective solvents. 
Whatever can be said of the composition of this matter, may 
perhaps be said equally of that of the silk itself, which is 
Qot an organised fibre like wool, but is in its whole sub- 
stance a concrete animal juice ; naturalists observe, that oa 
opening the silk-worm at a proper season, the yellow silky 
juice may be readily distinguished, and drawn out into fine 
flexible filaments. Alkaline salts, which, when diluted with 
water, or sheathed in oil, to a certain degree, are found the 
proper menstrua of the harsh and tinging part of raw silk ; in 
a purer or less dilute state, or by longer boiling, dissolve also 
the matter on which the tenacity or cohesion of the silk 
depends. Some of the spun silk, called in the shops raw silk^ 
but which has been boiled with soap previous to the spin- 
ning, and suffered the diminution of weight before-men- 
tioned, on being boiled in a solution of alkaline salt, re- 
ceived a further diminution of two-thirds ; another quan- 
tity of the same silk being boiled longer witjb the alls^, 
about four-fifths of its weight were taken up by the liquor, 
which became reddish, and the remaining fifth was an inco- 
herent friable mass, not ill resembling papier mache. It 
should seem, from these experiments, that even the com- 
mon process of cleansing silk, in which a fourth of its 
weight is dissolved, cannot be entirely innocent, but must 
contribute in some degree to diminish the strength of the 
silk ; and accordingly I find it allowed by the workmen, 
that a thread of silk boiled is not so strong as when raw. 
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r Silk is rarely or never dyed of a blue as a preparatory 
ground for the black dye. The regulations of the French 
silk dyers expressly order its being directly dyed from white 
to black, and this, as I am informed, is the general prac- 
tice among us, though some report that the German silk 
dyeirs give a brown ground to their black silks, by boiling 
them with the root or bark of the walnut-tree.* Hie only 
reason I have heard assigned for the omission of the blue 
ground on silk, is its adding to the expense of a process 
which is otherwise more expensive and troublesome than 
the dyeing of woollen. 

M. Macquer reckons black a difficult colour to dye on 
silk ; and, indeed, if all the circumstances and materials of 
the complex process, which he describes as being followed 
in many of the dyerhouses in France, were necessary for 
succeeding in the colour, a multitude of trials must un- 
doubtedly have been made before success could have been 
obtained. But experience has abundantly shown that the 
case is otherwise ; that the fenugreek seed, fleawort seed, 
cummin seed, coloquintida, cocculus indus, blackthorn ber- 
ries, agaric, nitre, sal-ammoniac, sal-gem, litharge, anti- 
mony, black lead, orpiment, corrosive subUmate, white 
arsenic, and realgar, several of which are added again and 

. again in different parts of the operation, are entirely inessen- 
tial to the dye, and contribute rather to do harm than 
good. M.- Macquer himself suspects that some of these 
ingredients are unnecessaiy ; and he has subjoined a pro- 
cess followed in the manufactories of Tours and G6hes, 
from which we may fairly conclude that they . are all so ; 
and that a fine black may be dyed on silk in as simple: a 
method as on wool or woollen cloth, the silk requiring only 
a greater quantity of the ingredients, and a greater number 

' of dippings in the black liquor. The process is as follows : 
. The silk, washed with soap as above directed, is steeped 
in a decoction of one-third its weight of the weaker white 
galls of Sicily and Romania, and afterwards washed with 
water; every twdve ounces are reduced by cleansiiag ta 
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vkm^ vhicb ongkttobe ulereaaed bj the gall&ig to elMii, 
and tMA inore* The dydng liquor for a hundred pounEb 
of nlk^ is prepared by boiling twenty ponnda of galls in a 
sufficient quantity of Water (about a hundred and twenly^ 
six g;allons); and adding to this decoction) after being settled 
and drawn off from the sediment^ two pounds and a half of 
English vitriol^ twelve pounds of iroa-fiUngs^ and twenty 
pounds of the gum of tiie plum or cherry«tree ; that the 
gfom may dissolve the more readily, it is put into a laige 
copper colander, immersed in the hot Uquor, and stiired and 
worked from time to time, with a wooden cod, till it has dl 
passed through the colander. This mixture is kept for 
fidz <^ seven days or more, a circumstance supposed to to' 
ttecesftauy to its perfeclaon ; and being then made ss hot sH i 
tb^ hand can bear, firesh parcels of the galled silk aie 
diiq)ed in it sucoesuTely^ tuid kept in about ten minatea 
each ; and all of * them, after being aired, are dipped oveir 
again several times, with the addition of more vitnol wid 
iron-filings, till they have acquired the requisite bladknesi^ 
after which they are well washed in waten It may be ob-» 
8€iirved, that while five or six pounds of galls are sufficient 
for a hundred pounds of wool, upwards of fifty pounds of 
galls are here allowed to the same quantity of silk ; and 
that logwood, an essential ingredient in the bteck dye oq 
white woollen, is iK>t at all required for sitk^ The quantft^ 
of vitriol is not specified. 

I tried this prooess in smalls with the exaot proportion tvf 
oaah of the articles above set down ; and by adding m^re 
and more of the vitrioly I obtained at last a good black* 
AiW less than hatf thili number of dippings, the silk ap* 
peared of a beautiful black wh^i take^i out of the liquor, 
but by waiduQg it became pale, and in drying, it always 
turned paler. The qliantity of vitriol used in all was about 
eight times that parescribed above to be added at one time, 
or one fifth of the weight of the silk ; but the iron-filing 
put in at ftrst remaining undissolved, it was not thought 
nieed^ to add any more of this ingredient I repeated ^ 



I 
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operation i^vifhout any iron-filings^ and cotdcl not obsenre 
tibat the two blacks differed from ^me ^^other. I triect ^isie 
without the gum : there was h^^ a very considerable dil^ 
Mence in the silk, a9 taken ovt of the dye; that which 
ha4 be.e9 dyed with gum> having a fine glossiness, which 
the Mher wanted ; the subfieqnent washing, however, dor 
eltitfj^^f as was expected, the glossiness ot the gummed 
Bilk, and reduced them both to the same appearance, m 
that the gmn seemed to be of no mourner of ^vantage { 
perhaps it is nthat of di«ervioe than otherwise, by thickear 
ing the liquor, and making it more difficult to penetrate into 
tile silk, in the same manner as it senders iakkidisposed i^ 
sink into paper. I likewise dyed some silk by the two pfOf* 
ee88e9 described in the foiiegoing section. &r woQUen 
cloth, and obtained, by both of them, a rusty Hack up(^ 
white silk, and a very good bla(^ upon blue ; so deep a blut 
as is allowed for the true blad^ osi fine' woollep cloth, did 
not appear necessary for silk; a very slight blue. ground 
being here fiufficient to make, the black both deep and 
durable* 

It should seem, therefore, that silk ia npt, in any pantir 
culax manner, more averse than wool to the receiving of thf 
black dye ; and that a good black may be dyed on stlk 
with the same materials, m ihe same method, and with 
the same dispatch, as on wool and wQoUen doth ; of which 
a further confirmation will appear al the end of the follow^ 
ing section. It may be observed, that.though silk takes a 
sufficiently good black dye from the method practised £ar 
fine woollen ; yet woollen does not take a black from the 
process that has been appropriated to silk ; fw jsome piePflg 
of white flannel having been put in along with the white 
silk, in one of the trials of the French process above de- 
scribed, the flannels became only brown, while the silk 
turned out black. Though a black may be dyed on white 
silk without logwood or verdegris, the first of which is a ne- 
(^essary material for white woollen; yet an addition of both 
Contributes not a little to improve the colour on oh^i as^^U 

on the other. (To be continued.) 
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XXXI.«— (Tra.air improved Log-ship. Invented by Mr* 

James Hookey, R.N,* 

WITH FIGI7EI0. 

SIR, B^id Doehyard, Deptford, Fehuary, 16, 1827. 

1 SHALL feel particularly obliged by your laying before 
the Society of Arts, &c. a log-ship imrented by iny*'8oii> 
James Hookey, Admiralty midshipman on board his .ma- 
jesty's ship Barham, recently sailed for the West Indies^ 
iinth an improvement in the 1(^ and lead lines. 

The advantages gained by this invention are, that it 
gives the distance the ship runs more correctly, as it re- 
mains more stationary in the water than the one now in 
use ; and when required to be hauled into the ship, by 
giving'it a sudden jerk, the toggle swivels round, and dis- 
engages the line from the spring, in consequence of which, 
the log^hip reverses its position, and may then be pulled 
into the ship with the greatest ease. 

With respect to the lines, he recommends that they be 
saturated in a composition of oil, which makes them more 
buoyant and pliable, and prevents kinking; it Ukewise 
prevents thieir contracting, which in new hne is about twenty 
feet in fifty fathoms. * 

As many serious accidents are likely to occur by getting 
a false depth of water, in consequence of the contraction 
of the Une attached to the lead, it becomes an object 
worthy of attention to prevent the possibility of such acci- 
dents taking place. 

I am, sir, &c. 8cc. &c. 

A. AxKXN, Esq., Secretary S^e, Sfc, W. UoOKEY. 

* • ' ■ 

CEKTIFICATBS. 

(Copy.) 

HoNOUftABLE Sirs, Deptford-^rd, January, 17, 1827, 

Agreeably to the directions in your letter of the 16th 
instant, to give my opinion on the model of a log-ship in- 

♦ From vol. XLV of the Transactioiui of the Society for the Encouragemeiit 
of Arts, Manufactures, and Commerce. The society voted its large silver 
medal to Mr. Hookey. 
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.vented by Mr^ James Hookey, mate of his majesty^s ship 
Prince Regent, I have this day tried it in the river, Iby 
rowing a boat against the tide, and am of opinion it is in 
every respect the most complete invention for a log-ship 
•I have ever seen, and trips with the greatest ease, either 
•with a long or a short length of line being veered out. 
'And I would humbly beg to recommend that models of it 
be made at this yard, to be sent to all the other yards, to 
be supplied to all ships and vessels when commissioned, 
as in the event of one being carried away, the carpenters 
of the ships might make diem, so as always to have a 
spare one. 

Honourable Navy Board. J- DoUGLAS. 

These are to certify that I tried a log-ship, invented by 
Mr. James Hookey, Admiralty midshipman, on board the 
Supply, naval transport, during a voyage from the river 
Thames to Leith and back, and found it answer extremely 
well; it gave the distance very correctly, by remaining 
more stationary than the old log, and when required to 
be pulled back to the ship, it disengaged itself with the 
greatest ease. I therefore recommend it to be used in 
preference to the old log, as Ir consider it very far superior. 

Given under my hand, on^bdard the Supply, naval transport, at Deptford, this 
1st day of February, 1827^ 

\ H. I. K. Walker, Master, 

Instructions for using tlie Log-ship invented by Mr. James 

Hookey f of the Royal Navy. • . 

""• The eye in the line is to be put over the toggle, on the 
tail of the fish, and when the line is all run out from the 
reel, and it becomes taught, by giving it a sudden jerk, 
the toggle will swivel round ; the fish will then reverse its 
position, float on the surface of the water, and may be 
hauled into the ship with the greatest ease. When it is 
necessary to shift the line at. the head of the fish, knock 
out the peg that forms the eye, and the line will then dis- 
engage itself; and in attaching another Une, make an eye 
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in it, and pass it into the mouth of the fish perpendiQidarijFy 
through which put tiie pe^ that forma the eye, and it w91 
be quite secure. 

Tlie inventor strongly pecommends that all log^ines and 
lines to the lead should be satuxated for one hour in lior 
seed and lamp oil, three^fourths of the foivier, and oonh. 
fourth of the latter, well mixed together; aft^ which, 
hang them up to dry; oontraction will thereby be pre- 
vented, which in all new lines is twenty feet in fi^ 
fathoms; besides, by thus saturating them in cnl befoi? 
they aj^ used, they become more buoyant and pliable, and 
are prevented from kinking. 

N^ B. — The spring to the toggle may be fixed either on 
the upper or the lower side of the fish. 

Reference to the Engrtmng. — 'Plate V, 
The log is formed like a fish- Fig. 4 represents on^ 
running gut, and fig 5 the same in the act of being pulled 
in ; r the toggle, 9 the spring ; the eye of the hne i? pnt 
on the toggle, which ia then pushed under the spring f 
the flap*board t falls down, and the fi^h runs out. Wheoi 
the line is taught, a sudden jerk will make the toggle pasi^ 
the spring, and let go the line ; the fish then swings rounds 
the fi^ip-board t closes, and it is easily pulled in. 

Fig. 6 shows the under side ; the flap-boaid t is jointed 
to the fish by the strap of copper v, which passes round a 
pin u u, and ttis pin is held by the copper-strap w ; the 
line is attached to the log by a loop which goes in at the 
mouth, and is held by a peg which forms the eye ; the 
flap-board i^, if made of copper, has a piece of wood 
rivetted to it in the middle to stiffen it ; if made of wood^ 
a slip of lead or copper Q^ is rivetted on, to make it heavy 
enough to drop down readily when thrown in the water. 

Fig. 7, A top view of one made thin and wide like a 
flat-fish ; the. spring which holds the toggle is underneath^ 
between the fish and the flap-board t ; the sjuing may b^ 
above or below in eitber case. 
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XXXII.^ — On the Mmufacture of Marbks in Germany*^ 

These well known articles are made in great quantities to 
'serve in the games of children ; some are formed of potter's 
clay, covered with a gla2e and burnt in a proper furnace ; 
others ar^ made of marble and alaba^r, Imt chiefly of i^ 
species of very hard calcareous stone, found in the neigh- 
bourhood of Cobourg, in Saxony, These stcHies are first 
Inroken into «quare blocks by means of a hammer, and are 
finally rounded into spheres or small balfe by a mill* la 
iurder to this they are placed from one hundred to a hundred 
and fifty at a time, upon a fixed slab of ^tone, having a 
number of eoncentrio circular grooves or furrows made in 
its flat surface. Above this stone another fiat slab or block 
of oak, of the same diameter, 1$ supported by means of a 
lever, and turned round by the power of the miN. During 
the rotary action of this mill, small threads of water are 
made to esiter each of the concentric grooves, which favour 
the HKinding and polishing of the balk, and prevent the 
wood bom heating. The operation for each of the quan^ 
tities above mentioned, lasts for a quarter of an hour, and 
the balls o» marbles become perfectly spherical and fit for 
93de.^ Immense quantities of them are exported to India 
and China. A mill vnth three turning blocks will manu,^ 
facture 60,000 marbles a week. 



]^XXIII. — On an improved Cap for a Matt^Kiln,^ in^ 
vented by Mr^ William Heni^y PERKiNsf. 

WITH FIGURES. 

SIR, Statisteact, Herts, Nwember t, 1826. 

Having made a considerable improvement in malt-kilns^ 
by substituting a cap, in place of the usual cowls, I shall 

* From the 4rchive$ des d^cour. et iwoent. 1836 ; and republished in Fenis- 
fiacV Bulletin des Scisnces Technokgiques, Jasmaiy, 1B2Q* 

t Fiom'Tol. XLV of the Transactions of the Society for the Encouragement 
of Arts, Manufactures, and Commerce. The society roted its brge silver 
modal to Ji^. Piackins, 



220 On an improved Cap for a Malt-Kiln. 

be glad to obtain the approbation of the Society of Arts, 
and will attend with a complete model thereof, on being 
favoured with notice when the subject will be taken into 
consideration. 

I am, sir, &c. &c. &c. 

A. AiKiN, R9. Secretary, i^e. S^e. Wm. HeNRY PerKINS. 

The common cowl of a malt-kiln is a long, somewhat 
conical, cap, open at one side, and having the vane or arm 
so fixed, that, as the wind shifts, the cowl shall turn on 
its spindle, and always present the boarded or closed side 
to the weather. This prevents drifted rain from beating 
in ; but in showers, when the wind is still, the wet readily 
finds its veay in : this, if the floor is loaded with malt, re- 
tards the drying of it, and, if empty, rusts the iron wire of 
which the floor is composed, except it is covered with sacks, 
straw, &c. 

Another inconvenience attending the common cowl is, 
that it prevents all accurate regulation of the fire, except 
by varjdng the supply of fuel; so that in making the high- 
dried malt, it is by no means uncommon for the grain on 
the kiln to take fire, to its own certain injury, and the im- 
minent hazard of the premises. Mr. Perkins's cap, by 
enabling the chimney to be opened, or, if necessary, entirely 
closed, offers additional security against these accidents. 

Fdix Booth, Esq. of Brentford, in a letter dated Jst 
May, 1827, reports to the secretary of the society, that he 
has made trial of Mr. Perkin's cap for the last three months. 
He has found that a saving in fuel has resulted from its 
use, and that the malt has been benefitted by the facility 
which the invention affords of regulating and varying the 
heat according to the increas^ing dryness of the malt, and 
other circumstances. 

Reference to the Figures. — Plate V. 
Fig. 8 represents the turn-cap a a a^ and neck 6 6 in 
section ; c c a square iron bar, or spindle, sliding through 
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a square hole in the middle of the iron plate or bar rf, and 
through another in (he middle of the beam e : the cap a a 
turns upon the upper cylindrical portion of this bar, and 
the bar itself is supported and haiigs entirely on the 
•chain f attached to the puUy g, which is mounted in a 
carriage on the beam e ; on the same akis is a larger puUy 
A, with a chain attached to it at «, and from which a weight 
j hangs, sufficient to balance the weight of the sliding-bar 
^y and turn-cap a a. By raising the weight j the ca:p is 
lowered, and finally shut, and on lowering the weight the 
cap is raised quite up, or held at any intermediate height. 

Fig. 9 is a section of the neck between the bars d and e. 

Fig. 10 a top view of the bar d, showing the hole through 
which the spindle passes; ft, fig. 8, is a similar iron bar 
across *the cap da. 

The chain y should be attached quite close to the bar 
c c, to lessen its tendency to lean on one side. 
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India*, 

Of the Iron One. — " At Ghettipura I not only found 
the ore in several places, but also the pits from which the . 
people were then actually taking it to supply their furnaces. 
I am at a loss for the desire of concealment relative to mi- 
nerals amongst the natives, which also extends to every 
kind of quarry throughout the country, and which equally 
pervades the officers of government and the other inhabi- 
tants. Men who have given me apparently correctf infor- 
mation relative to their farms, have eagerly denied a know- . 
ledge of the fossil kingdom, which they no doubt possessed, 
a:nd for which denial I caii assign no plausible motive. 
The late sultan (Tippoo Saib), indeed, is said to have ha- 

♦ From "A Journey from Madras, through the Countries of Mysore, 
•Canaia, and Malahar." By Francis Buchanan, M.D. 1807» Dr. Buchanan 
was deputed hy the Governor General to inquire into the Mines, Manu&ctures, 
Agriculture, &c. of these territories ; and we are assured by a gentleman weU 
4icquaixuted with them, that his information may be relied upon for its accutacy. 
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rassod his mibjeete ^acceedingiy, by making them woii:' tfl 
quarriesy and also to have been very severe on tiie snMltas 
of iron ; and the people may have suspected that my iff- 
quiriea might lead to simil|pr oppressions ; 'bat' accordiil|^ 
to the ironnsmelters' own account^ the sultan gave thcan a 
high price for their iron^ and by his great demand afbrded 
them constant employment. It is probable^ howevar, tiltt 
he complied th^ to work much harder than they wm 
inclined to do^ and that they were defrauded by those wbb 
were entrusted with tlie payment. 

^'Much steel was formerly made at Ghettipum^ ffom 
whence it derives its name^ which signifies, litersjly, hard 
lOfM. It is a small village, near Sevendroog. Near it 
are many cultivated fields, intermixed with low rocky hiOf. 
The ore is found both in the fields and hills. 

^' The iron ore of the fields consists of small irregtdar 
masses, separated by thin layero of earthy matter, and is 
found in beds, that are from five to ten feet deep, which 
have only been wrought in a few places, when they come 
so heai^ to the surface, that ihey have been discovered by 
the plough. It is probable, lihat by digging deep, they 
might be found to be of grecii: extent. The small maftses 
10^ easily beaten into powder, tod then the \AB.ck sand ib 
readily separated, by washing, fit)m the day and ^and ths0t 
at^ liie other ingredients itk tfietr composition. This or# is 
<jf two kinds ; one effiores<jing into red ochre, the other 
into yelioW. Intermixed witii both these kinds of ori, 
whi<^h are balled female stories, ar^ many lumps of wheft 
the natives Call male stones. It appears to tne to be cooqh 
posed of the $ame materials with the fettisde stone, but is 
so h^, that ihe impafect manipulations of tiie natives 
Cannot reduce it to a powdef , and of course they cannj9t 
separate the earthy matter, tt is therefore looked upofti as 
useless, fluxes being entirely unknown to the miners of 
Mysore. The female stone appeals to tne to be male in & 
state of de6ay. 

** 'Hie iron ore of the hiHs is also male and female, tiie 
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I^ter being the oiily one used ; and this is also^ in lay opi-< 
nion^ the male in a state of dissolution (decomposition). 
The male stone in the hills beara a much larger proportion 
to the female, than it docaB in tbe fidds. This ore is also 
found in digging a very little depth info the soil, and seems 
to be the source from whence most of the black 6&nd of 
die country is washed by the raim" 

*^ The female stone is tery easily reduced to powder^ and 
the iron-sand is readily separated, by washing, from tho 
quartzose-sand, which is the other ingredient in the ore« 
It is not so rich in metal as the ores found in the fields* 
These two ores are called Admm CuUu, qf stones containing 
Uron-sahd. - 

** On the surface of die hills is found ^lother iron-ore^ 
called Ipanada, which is scattered among the gravel in 
small lumps, from the size of an egg downwards. They 
ace a pure ore^ and are put in the furnace without any pre^ 
paration, elLcept bteaking the larg^ pieces into bits about 
the size of a filbert* The quantity of Ipanada required 
fiofr one fumace^is eistactly the same, by measure, as that of 
Adura ; but the weight of Ipanada is of course less, there 
being more space occupied by interstices, £rom the greater 
size of the pieces. The produce in iron from both is the 
same^ The surface of the lumps of Ipanada is often 
covered with a kind of Uack enamel.'^ 

''.During the«four months of heavy rains, four men are 
also able to collect, as much s^d in the channels of the 
torr^its, as a furnace can smelt in the remainder of the 
year. In order to. separate the earth and sand firom^ the 
ore, it requires to be washed. These men get ten haramSj 
or si^ shillings and eight, pence half^pennyy a month, and 
tile iiatuve of their service » similar to that of the farmer'a 
isrvants, being bound by occasional advances of money to 
continue in the employment of their master. During the 
l^maining eigth months of the year they work at the forge* . 
The smelting furnace is made in the front of a square 
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mound of clay, sloping up gradually from behind forwieurds*. 
In the front the mound is twenty-two inches high, and 
three feet broad. In this mound, from top to bottom^ is' 
made a semi-cylindrical cavity, about a foot in diamet^.- 
On the ground, in front of the cavity, is laid a square 
hearthstone, six inches thick, a foot long, and a foot broad.* 
Contiguous to this is placed another stone upright, a foot 
square, and two inches thick. On the top of this last 
stone is fixed a small piece of timber, having a hole in it, 
through which the nozzles of the bellows pass, and behind 
which rises another mound of clay, sloping upwards gra- 
dually, and widening as it recedes from the furnace*; on 
this mound rest the two pairs of bellows. • Each pair of- 
bellows consists of a whole buffalo's hide, removed from 
the carcase of the animal without cutting it lengthwise. 
Where it has been cut at the neck, it is sewn up, so as tO' 
leave a small opening for a wooden nozzle, which is made 
fast to the piece of timber before-mentioned. The hinder 
part of the skin is sUt vertically, and the one side or flap is 
made to lie over the other, two slips of banfboo-cane being 
stitched, one to each flap, to open or close them by. la 
the middle of the outer end of the bellows is fastened a 
ring of leather, through which the workman passes hist 
aim, and seizes the ends of the bamboo slips, which Beirv& 
as handles. When he draws back his arm he suffers the 
slips to extend,'and the opening in the hinder part of the 
skin is dilated, and admits the air; when he forces his aim 
forwards and downwards, the opening is closed up, and the 
air is forced forwards through the nozzle of the bellows. 
The lower part of the bellows is retained in its place by a 
rope fastened to its lower angles and supported by air elas- 
tic piece of timber, which is fastened to one of the posts 
of the hut, like the pole of a turner's lathe.- The nozzlea 
of both the bellows are inserted in one common tube, which 
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* Figures of this and other furnaces will be given in the sequel of this 
article. Editor. •* 
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h made of bstked clay, and isi placed in a sloping directioi^ 
so as to pass through a mass of moist day, that occupwi 
the front of the fi^mace above the first-mentioned stone or 
hearth. Above thid is placed a large tile ; and the empty 
spaces between this and the first-mentioned mound are filled 
up with moist clay. The ftimace is now made cylindrical, 
and open at top, on which is placed a chimney, made of 
baked clay, in the form (^ two truncated cones joined to» 
gether by the apices. Of these, the upper cone^ or hopper^ 
shaped moiith, is by far the shortest. From this descrip* 
tion, it must be perceived that the whole lower front of the 
furnace is moveable, and when it ha^ been newly built up^ 
a little charcoal is burned in it for an hour, to dry the moist 
clay by which the various parts are connected. The rents 
formed during this operation must be carefully closed with 
more clay, and the furnace is then ready for immediate use. 
. << For smelting the black sand, the following is the pro* 
cess. A quantity of the sand is measured out, and divided 
into three parts, each of which I found to weigh a little 
more than twenty-five pounds eleven ounces avoirdupois. 
Three baskets of charcoal are then set aside, of which each 
contains about a bushel. Two of the baskets of charcoal 
are then put into the furnace at the top of its chimney, and 
above these one-third part of the sand. The fire is then 
kindled, and urged with the bellows. When the fire sub- 
sides, one half of the remaining charcoal^ and another third 
of the sand are put in ; and when these have again sub- 
sided, the remainder of the sand and charcoal is added, and 
the fire is urged six hours and a half from the commeidce- 
ment. The front of the furnace is then broken, and on 
removing the walls, a mass of iron is found at the bottom, 
ivhich is taken out with tongs, and cut into blocks, each 
weighing half a mailnd, or a Uttle more than twelve pounds 
•two ounces. By this it would appear that the ore produces 
no more than about thirty-one and a half per cent. ; and 
the iron so produced, although malleable sit first, is exceed- 
ingly impure. Tippoo took it from the workmen at three 
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fimams a maund, 'or nine ahiUings and three pence hal^ 
penny a hundred weights He gave them, hofwever, greats 
employment, as he made his shot of this iron, by haiiip*^ 
leering, for the fusion is nerer so complete as to allow it 4ri 
he east in moulds. 

, ^^ Ih order to render this iron more pure, and to fit it fef 
beingNrrought up into the implements of husbandry, it i» 
takeki to another hotise, and repeatedly forged. There ard 
here also two pairs of bellows, but they are sm'aller than 
those in the smelting-house ; and the mound on wluch 
they^are supported being low, a pit is formed behind it, id 
^hicfa the labourers stand, in order to place them on a pro-* 
per level fcnr their work. The nozzles of the bellows are 
iasetted into an earthen tube, which conveys the air into 
the fumade through one of its side walls. These walk ax^ 
two masses of clay, one cubit long, ten inches h^h, and 
four inches thick ; and are placed on the floor, parallel to 
^aeh othw, at the distance of a foot. On them is laid a 
flat cover made of baked clay, and about an inch tod a 
half ill thickness. In its hinder part is an oblong opening, 
tfufficitot to admit one of the blocks of iron. The fore 
part of the furnace is secured on the top by a moulding of 
tii^, which is somewhat ornamented^ Before it* is placed 
a stone, a cubit long, twelve inches broad, and three high* 
Except what is shut up by this stone, all the fore part of 
the furnace is open. The hinder part is entirely shut iip 
¥dth clay, except a small opening, by which the ashes and 
vitrified scoriae fall into the ash-pit. 

*' A block of iron from the smel ting-house havii^ beea 
put into the centre of the furnace, it is filled with bamboo 
charcoal, and strongly heated ; while another block is put 
into the upper opening, to receive some beat as a prepara^ 
tion* When the first block is properly heated, it is placed 
on an anvil, and receives a few strokes of large hammers- 
from three w(»:kmen, who stand in three sunk cavities^ 
formed around the' an\dl, to reduce them to a proper level, 
and who thus knock off some ill smelted portion of it, 
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and much of th6 adhering scorieer* Wiih a kind of hat^ 
chet.(Ghisel) the block is then cut idto diree wedges, and 
in this opetBtion the Woriunen show muiih dexterity Tla 
second piece is then put into the cetitre of the furnace^ 
and a third -piece is placed in the upper opening of thef^ 
famace ; while these are heatings the three wedges are* 
again made red hot, and well beiaten on in anvil by did 
tiiree workm^ with large haminerd. In this 'state tho'sisi 
wedges {NTodu^ed from one toelting weigh tireitty-^foni^ 
se^RB, or a Uttle more than fourteen pounds aiid a half 
avoirdupois, wtid are sdd to ttie blacksmiths, who are; 
however, obliged to heat and beat the h'on three or ■ four 
timed before it is fit for making the im{deiineQts of hiiia^ 
bandry. The weight of the six wedges is then reduc^ M 
fifteen de«n, or a little more tiian nine pounds f and they 
sell it at from two to three fanams, or fh>in about one shil*^ 
ling and four pence to two shilhngs ; that is, from about 
sixteen shillings and six* pence to twenty-fo.uriihillings and 
nine pence a hundred weight. From this it a{»p^ur$, that' 
the good malleable iron» produced by this means, id ik>t 
^Juite 12 per cent, of the weight of the 6re. 

i^ The same persons also make sted (yxMx}* Good 
fire-clay is mixed with an equal quantity of tile charcoal 
that is made from paddy husks, and having* beeil well 
moistened with water, is thoroughly mixed by being trodden 
under the feet of oxen. It is then picked clean, and, made 
int6 skittle-shaped melting-pots, which are M^ one day 
in the shade, and next day in the sun. A flr4-^la66 fe |;ben 
i!Kiade, in the form of a parallelogram, by J)kcin|^4wd a^^es^^ 
one cubit long, and two inchcls and a hdlf liigh,' pataflael w? 
each other. At the distance of a foot above thft stones is 
placed a wall of clay, eight inches high. One end is shut 
up, in the same manner, by stone and clay; the other is 
built up with clay alone to the height of two cubits. 
Through this end is inserted a tube for two pairs of bellows,- 
Each of the melting-pots is now charged with a small piec6 
of iron, from one to one and a half seer (nine and seven- 

q2 
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tenths ounces to fouvteen ounces) in weight, together with 
five small pieces of the Tangayree wood (cassia auricular 
ia), and its mouth caiefiilly covered and luted with ckjr. 
Three rows of the filled melting-pots are placed one above 
the other in the form of arches, so as to occupy the wIhM 
space of the furnace; the room of one meltmg-pot only 
being left empty, opposite to the nozzles of the bellows, 
in order to eive access to the«wind. They are covered with 
two bushels of charcoal, and burned for six hours ; a third 
bushel of charcoal having been added as the former two 
were consumed* The pieces of steel are then taken out, 
and hamiliered into small squace bars, having been heated 
with charcoal of the sujda (Mimosa Tuggula, Bueh. 

M.a.s.) . 

^ The expense that attends the working of one of these 
iron forges, is as follows : — 

. . fiinam$ 

** To lour men fbr coUecting uon-aand, or ore, at ten fimaiiii each* for 

fbnrinoiitbB • 160 

'?To ox men to make cfaaicoal, four fat the smeltiag-hoiue, and two for 

the finge, during eight months, at eight fimama monthW for each 584 

''To ftur.labouoMn at the amelting-hoase» lor eight montiba, at ten 

fimamaeach • • • - 3t0 

^'To six labourers in the fbrging-hooae, of whom one has twelve 

4manis«.tlK^ others six fimams a month, for eight months • • 536 

" To the government paid yearly, for making charcoal, sixty fimams ; 
for ground rent for numace, twenty fonams ; for ditto for ser- 
vants' bouseSf twenty fonams • • • .. • tOO 

Total • • 1500 

. ^* The smelting-house bums twice a day, for about eight 
months at thirty-two days each, without any allowance for 
holidays ; and at each time produces as much iron as, when 
forged^ sells at from two to three fanams. 



^ At two fondms, the returns are «••*•-•• 1556 

Cost • . • « . • 1500 

• # ^ 

Net profit • • 256 

fanamtm 

V At three fonams, gross produce . • • . . ' • . 2504 

Cost : .-..•'• 1500 

Net profit • . 1004 
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'' The operation for smelting the ore is exactly the bu)^ 
as that used for the black sand, except in the clearing of it: 
The ore is first reduced to powder with an iron bar (a pestle,) 
and then the earthy particles are washed away in a wooden 
firough ; when it becomes exactly like the black sand, and )s 
called by the same name, aduru. The collecting of it is 
attended'with less trouble than that employed to collect the 
black sand; but the carriage to any considerable distance 
prevents it from being used in general ; as the workmen 
must live where the farmers can give them employment in 
their vacant time. I 

''Two other men, one from Ghdit^roj and one from 
Cutlu, on the way to Bangaluru, confirln the above ac- 
count. Each smelting, accotding to them, takes nearly 
sixty-eight potmds of black sand. The diflEerence here, 
from the other account, probably arises from myihaving 
weighed the former when very moist, and this when diy: 
for the workmen always put the sand into the furnace, after 
having thoroughly soaked it with water. According to 4lris 
account, however, the ore gives rather more than thirty- 
seven per cent, of the impure iron, and a little less than 
twenty per cent, of iron fit for the use of the blacksniith. 
For this purpose, after it has beai cut into wedges, it rer 
quires to be four times heated and hammered. 
' '' According to the account of these people, the fi)Uewin§^ 
are the expences of a smelting-house and finrge :— 

" To three men to collect and prepare the ore for nine months* at ten 

Deuiams *•■•• ST^ 

" To five persons to make charcoal* at ditto » • • . • 
*' To the head workman at the smelting-fomace, at fifteen feaamfi a month 
" To three mider workmen at ditto, at thirteen fimama each a month . 
"To the head workman at the forge,, at twenty fenama a m(mth> • • /-ISO 
*' To three hammer-men'at ditto, at nine fimams each • • ' 243 
*' To two heUowB-men at ditto, at eight fonams each » » « • 14i 

*' Paid to the government :— 

'*Forliberty to make charcoal ••.*..••• 200 
" For ground-rent of furnace •••»•••• IQ 
" Ditto for workmen's huts »•••••.• 54 

* * Total of expences . 2037 

1 
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** Produce 6f flie tliiee wneltfags dMly for ptae'monthg, of 3f days • 1728 
**Um ... .30f 



f ' GioM jtodnc^, at tbuM teiiM mtcih masMof 
** Tot«l expence , . . . • 



9 




•'Profit . . . 66d 

. ^ Id this account the expences greatly exceed those 
Mpa^bed by, the first man, and seem to me to be much 
^xaggerEUied. The persons who . gave it allege that the 
Ohettipura ore has not been lately wrought." 

(To be continuedJ) 
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XXXV. — On the Manufacture of Iron Wire, for the strings 
(hofMiKu^l Instrumentif in Indian By Francis Bu- 

' CHAVAN, M.D'^. 

^Anothbe manufacture for which Chinapatam is celor 
Jbrated^ is thai of stieel wire f for the strings of musical in- 
Utroments^ whidi is in great esteem, and is sent to remote 
parts: of India* A very distinct account of this manufacr 
tore was given me by Colonel Close, whp procured it from 
JMjs. iogledew, aurgeon to the resident in Mysore. I shall 
IMteseweids vords^ only reducing the weights and prices to 
Aha ^iglish standard.'' 

. ^f The mode of preparing country steel (iron), before it is 
"dmwn into wire, is by taking any quantity, and heating it 
in a charcoal £re until it be red hot; when it is taken put, 
i^eaten into a long thin plate, upwards of an inch in breadth, 
and rolled np into an oval or round form. It is then put 
into the fire again^ well heated (the Editor supposes to a 
welditig heat), and hammered out as before. This p]:<)ee8S 
is repeated eight times, by which, the weight is reduced to 
CHSiC-nfth of the original quantity j:. 

** When tins is done, it is ready for being formed into wire, 
and is a^n heated, and beat into small square rods. It 

* From the same work. 
,. t Iron wire no doubt, though miscalled steel. — ^Editor. 
, " t This process Is exactly shnilarto that adopted by a Mr. Davis, of Wmd- 
BOT, who wad blacksmith to his late Majesty there. His object was to makejEfW 
' tf^on, fit for making keys, and which were afterwards case-hardened. A rod of 
jiron was driven into the centre of the coils, to hold them by in heating and 
ibrging them. By this means the quality of the iron was groatly improved, 
and ita uniformity ensured. — Editor. 
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it Jbeated agaiaj(tQ aimealit)) aiid dcawn through eii^^l) 
4H»le> in a plate of^ eoaunosi sted> iQto wir^, by m^as pf 
fikieeTs. In this plate 'there are several hole9> of ymom 
^ymeiisions^ for the purpose of g^ua^y redueiqg the wire 
in. tiie at^e reqiHred, 

'/ v^f Afber it has been once drawn, it is neeessary to heat it 
again, before it can be diawn a second time, which is done 
through ^a hole somewhat smaller than the former one, 1% 
afterwards requires no farther heat; but is drawn eight oir 
ten times more until it be sufficiently fine; and this is partly 
ascertained by the sound it giyes, when struck by tl>^ 
finger, on being stretched out. 

^^ At the time of drawing it th]X)ugh the platf^f a small 
H]ttantity of oil is applied to it, to make it pass esusfily* 

; *^ The length ofrtune taken up in makkig four pieces of 
'Wire,, nearly of the same weight, and as fine aB the larger of 
,the specimens (its weight 169 grains, its fincaiess two grains 
to a foot), will occupy one^ man four days. Qne xnpee 
wright (177 grains) of this wire sells for one Sulany 
Faoam (8d.) The price of the smaller one is double. thj^ 
,of the other specimen, being much finer/' f 



XXXVI.— On a Rolling^Pressf^r the use of Bookbinders^. 

Invented by Mr. W.BvHH'^. / . j 

SIR, 37, Kirlnf^ttreet, Hatt<m'g((ri$n, January 3itQf7.. 

Haying iQtroduced an improvement in bookbinding, wbk^ 
J leonsider of great importance, J shaljl be much obliged if 
you .would lay an account of jdie 3ame before th^ Society 
jfor the* Encouragement of Arts, &c. It is a method pjf 
fCindering the books extremely compact and solids by paps^ 
dng the sheets when foIded> between a pair of powerful 
-rollers, and in some cases inserted in plates of tinned iro^ 
.or other metal, which method will entirely supersede tibe 

* From vol. XLV. of.the Transactions of the Society for the Encoii];agemeQt 
of Arts, Manufactures, and Commerce. The flociefy voted its silver Vulctt 
tV^od^l ^ Alr^ Bum. 



t8S On u' Roiling^prtu fat the uu of BootMmden. 

t»ld laborious and imperfect one of beating with thehammery 
the blows of which suddenly compressing the air between 
the leaves, creates a heat which is liable to make the print- 
ing set offy as it is termed, on the opposite pages* I haice 
used it constantly for two months, and find it answer moit 
^flatisfaotorily. I shall be most happy to show the machine 
in operation, and specimens of its effects, to you or any 
^ntlemen of the society who may honour me by calling to 
inspect it. 

I am, sir, &c. Sec, 8cc. 

•A. AiKiN, Etq.SecreUiry, ^c. ^c. WiLLIAM BuBN. 

A committee met at Mr. Bum's house, for the purpose 
of examining the rolling-press employed by him as a sub- 
stitute for the beating which books require previous to 
being bound. The press consists of two iron cylinders 
about a foot in diameter, adjustable in the usual way, 
by means of a screw, and put in motion by the power 
of one man, or of two, if more convenient, applied to one 
or two cranked handles. In front of the press sits a boy 
who gathers the sheets into packets, by placing two> three, 
or four upon a piece of tin plate of the same size, and 
covering tibem with another piece of tin plate, and thus 
'proceeding by alternating tin plates and bundles of sheets 
till a sufficient quantity have been put together, which 
will depend on the stiffness and thickness of the paper. 
The packet is then passed between the rollers, and is re- 
ceived by the man who turns the winch, and who has 
time to lay the sheets on one side, and to hand over the 
tin plates by the time that the boy has prepared a second 
"packet. Among other books that were pressed in pres&oce 
of the committee was a minion Bible, which was passed 
through the pres»4^ one minute, whereas the time neces- 
'sary to beat the same would have been twenty minutes. 
It is not, however, merely a saying of time that is gained 
by the use of the rolling press, the paper is made smoother 
than it would have been by beating, and th^ compression 
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is 80' much greater^^ that a rolled book will be reduced to 
about five-sixths of the thickness of the same book if 
beaten. A shelf, therefore, that will hold fifty books 
beaten in the usual manner would hold nearly sixty of such 
if rolled <in Mr. Bum's manner, a circumstance of no small 
impoiiance, when it is considered how large a space even 
a moderate library occupies, and the book-cases are an ex- 
pensive article of furniture. 



.aXXVII.—- On the Manufacture of Glass in India. By 

Francis Buchanan, M.D.^ 

'* I WENT to Chinapatam or Chinapattana, which was 
.formerly the r^idence of a Polygar family, who seem to 
have risen into power about five centuries ago. 
. *^ Glass-ware is one of the manufactures of this place. 
It is made by two operations. In the first, from the raw 
.materials are formed masses of glass ; in the second, these 
masses are wrought up into small bottles and ornamental 
rings for the arms of women. 

^' Two or three of their furnaces are in general constructed 
in the same building, which is erected in form of a termce 
i^ainst one of the walls of a yardr&nd which, where there 
are three furnaces, may be six feet high, twelve broad, and 
twenty-six long. The furnace is arched over, and in the 
centre of the summit has a round opening,, about two feet 
in diameter. This is covered by a flat stone, in the, centre 
.of which there is an aperture. Near the level of the surface 
of the ground, within the furnace, is a shelf or platform, 
which has also an aperture in its centre. This platform 
. thus divides the furnace into two different cavities, the 
lower of which containis the fuel, which is introduced 
through an opening at the bottom of a niche, or arched 
vault,, that is formed in the front of the terrace. The 
crucibles containing the materials are introduced . s^t the 

* From the same woik which we hm extracted bis account of t)ie manu- 
> factiire of iron and wootz from. 
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Oftvixkg ip the summit of the furnace, and place4 in a dfd^ 
on the platform. This opening is thep closed with th^ 
flat stone, and the air is excluded by covering the 9top# 
with moist clay. The small hole in tlie stone is howey<i|r 
}eft open^ The fire-place is tlien filled with wood, and tl|^ 
fire is managed according to the nature of the materials 
which the crucibles contain. 

'^ For making green glass taKe of the ibHowing aiTticIe^ 
according to apothecary's weight : — 

Ih, oz» dr» ter» gr» 

Broken glass 14 9 D 

^ano/i diiU, powdered white quarts • • . 14 9 O -O -0 
Loha (an old buttQo» like brass, was given to me as a 

specimen) 3 2 1 13 

Copper . . . • 2 9 11^ 

Cariculla, irop ore with manganes . • .. 2 1 2 SI 

Scula, or impure soda • .. • . .296 000 

58 11 5 2 11 

" This is the charge for one ciTicible. 

'^ In making red glass the loha is left out. Forty^four 
crucibles stand in one furnace. A small quantity of the 
materials is assayed in the furnace used for blowing the 
glass ''^, and if the soda prevaib too much, an addition is 
made to the quartz. 

^^ In order to vitrify these materials, bum on the first 
day ten bundles of firewood- Next day put out ilie fixe 
by stopping the access of air to the furnace. Next day 
put in fresh wood and keep up die fire for eight days ; but 
no supply of fuel is giren at night. The fire of course 
goes out towards morning. Afterwards the fire must be 
kept up night and day, till the glass be melted ; which is 
known by putting an iron rod into the crucibles through 
the small' hole in the fiat stone. This requires from four 
to six days more. The fire at first is put out with a view . 
of preventing, by this means, the glass from being injured 
by the smoke : but it is not easy to conceive any chemical 
operation more injudiciously conducted than this is. The 
alkali is never saturated, and efiloresces from the glass 

* Figure of both these fomaces will be g^iven in the sequel to thcfe ex- 
tracts. 
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wh^i that is kept any length of time. Each crucible ought 
to produce forty-one pounds, three ounces, four drachm^^ 
two JBcnifdes, and eig^t quarters of glass, worth seyea 
sultany fanams, or four shillings and eightpence halfpenny^ 
** Hie contents of one crucible for black glass are :-^- 

m 

lb, OS. drs. 

Quartz . . . . . . . 14 9 

Soda . . .... . 89 6 

Brokei^.glai# • • • • • . .22 1 ^ 

66 4 4 . 

^' In eight or nine days this is vitrified by a fire burniiig 
constantly, and produce^ about forty-four pounds ttnd a 
half, worth four and a half fanajois, or a littlie more thw 
three shillings* 

*' The ornamental rings are made as follows :-na circular 
cavity, about two feet and a half in diameter, is dug in the 
floor of the work-^hop, and is covered by a flat dome of 
baked clay. In this are four perforations around its lower 
edge. By one of these the fuel, . which is charcoal, is in- 
troduced down an /incliQed. plane leading to it. The tbi^ee 
other opei^ngs are for the workmen to take out the glass, 
which is put into a ^at earthem crucible, formed likiQ a 
Boup-plate, and supported, upon a bracket or shelf of baked 
day. When the glass is melted, two workmen si^ down 
at each of the three openings, six. men imall to. each fur- 
nace, with an assistant to keep* up the fire. One man of 
each pair introduces the point of an iron rod, and tura^ i|; 
it>und amohg the melted glass till a sufficient quantity sp- 
heres to it. He then takes out the rod, and/with one h^and 
gives it a quick rotatory motion on a stone that is placed 
before him. With the other hand he applies ak^nife^ wA 
forms the glass into a ring round the point of the rod. H^ 
then pushes the ring into the furnace, and then gives it $i 
quick TotsitoTy motion, so that the liquid glass by the cen- 
trifugal force assuill^s an elliptic form. Therodisthea 
withdrawn, and the ring is dilated by inserting the point 
of the knife betweei;! it and the rod. It is tlien pushjed PU 
to the point of a cone managed by the other woriN^^, 
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who also gires his cone a rotatory motioni and fmshea vp 
the ring upon it, till it becomes of a proper size. He then 
polishes it, while it is cooling, by applying his knife to the 
surface, all the while continuing the rotatory motion. The 
work is carried on with considerable dexterity, jand the two 
men make about ten rings in a minute. 

'' These rings are umversally worn by the women of the 
Decanasan ornament to -the* wrists, -and their applying 
closely to £he arm is.considered as a mark of deUcacy and 
beauty ; for they must, of course, be passed over the hand. 
In doing this, a girl seldom escapes without drawing blood, 
and rubbing part of the skin from her hands; and as every 
well-dressed girl has a number of rings on each arm, and 
as these are frequently breaking, the poor creatures suffer 
much ,from their love of admiration ; but in the female 
breast this is a more powerful motive than the dread of 
any common pain. 

*' The soda, or fossil alkah, is found in the soil near 
Madura, and at Outalu, a town east from Mundium. In 
<the hot season the glass-makers go to these places and 
prepare as much as they want. They collect the soula 
munnu, or saline earth, into heaps, and near these dig 
throp pits, which I shall call a, b, c. The pit a in the centre 
is a square of four cubits in extent, and one foot in depth. 
The pit B is circular, three and a half cubits in diameter, 
and two and a half in depth. The pit c is a small circular 
cavity, capable of containing four or five pots of water, 
and communicates with the pit a by means of a small 
channel, which can be occasionally shut up with clay. 
When all things are ready, the pit b is filled nearly with 
Boulu munnu, and then is added a little water, which is 
mixed well with the saline earth, so as to form a, thin mud. 
This is then put into the pit a for two hours, when the 
earth subsides and leaves a clear water impregnated with 
alkali, which is allowed to run off into the pit c. Some of 
this water is then put^into a fourth pit, and mixed with 
xow-dung. The imxture is allowed to putrify for three 
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daysy and is then spread on forty mats^ by means of the 
twig 'ci a tree, which retains its leaves. When dry, this 
forms a very thin crust on the mats, which are then laid 
on the ground and exposed, to the siin. Every day after-" 
wards these mats are ^rinkled with fifty pots of the dear 
brine from the pit c, procured as above-mentioned. This 
is continued for twenty days, when a cake of soda about 
half an inch in thickness, is formed all over the mats. It is 
very impure and sells for two paissas-the cucha seer, thirteen 
diillings and ninepence farthing the hundredweight. It 
is used for washing and making glass. Large quantities 
of it are said to be brought from Ellandura, a town about 
forty miles east from Mysore." 



'XXXVIII. — On Improvements in Turret Clocks. B^ Mr. 

W.WyNN.* 

SIR, D'eah-Btreet, JSoho-square, London, April 17, 1827* 

As I conceive that the Society of Arts will feel as much 
pleasure.to hear of, as I have to relate, the success of the 
appUcation of those improvements for which they have 
honoured me with their rewards, I beg to hand you a rate 
ongoing of a church clock which Ihave lately made and 
fixed in the splendid old church of Boston, Lincolnshire, 
in which, among many other improvements, I have intror 
duced the escapement for which they awarded me their 
gold Isis medal, and twenty guineas, in 1817. 

i Rate c^ variation from' 

1826.— Nov. 16 to Nov. 20, 4-17', being 4 days, at 4-6 ■•75 per day. 
20. to . 26,+^'' being 6 days, at 4-^*83 per day. 
i6 to Dec. 2, 
Dec. 2 'to 3. 



J, 4-43*^, being 6 days* at 4-7''25 per day. 
J, 4- 7', being 1 day, at -f 7* per day. 



During the above .series I was with the^lock, having 
other work to execute in the town, - and coi^ually had 

* From vol. XLV. of the Transactions of tbie^Sodety for the Enconragement 
of Akts, Maau&ctuxet, and Comnferce. ' '^ . - 
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to be opening the case to show die machinery ; ' yet, not^- 
withstanding this frequent distarbance, the daily error of 
ihe above rate wa» only 7"'25— 6"'8*— r'42, or less than 
a second and a half per day. The pendulum has since 
been altered^ to correct the gaining, and the following has 
since been the rate of the clock :-— 

Rates of variation from 

1827.— Jan. SO to Feb. S, — 1', Ibeing 4 day«, at ^(f'25 per Aiy. 

Ftb. 3 to S3, -^laf, being 19 days, at — </*614 perd^i 

9t to Mar. 5, -{- ff, being 11 days, at -f O^'IS per day. 

Mmr. 5 to • tt,'+ 1', being 17 days, at -i-Cf'OG per day. 

In this last series of fifty-one days, the daily ^ror has, 
therefore, been 0"-684— 0"-18 — 0"'864, or very little mc»e 
than three quarters of a second. 

• llie accuracy of this rate has prevented the necessity <i 
altering the time of the clock since it was first put going 
from regulation, and. will do so for a long time tp come, 
which is an object of much importance ; for an alteratidi 
in a public clock, although it be made to correct it, is liable 
to mislead those persons who are guided by it. 

So much is the friction taken ofi* in this piece of work^ 
that the watch part, which goes eight days^ whose great 
wheel is fifteen inches diameter, is keeping up a motion 
of a two seconds' pendulum, weighing 132 lbs. with a 
maintaining power of 151bs. doz. which is not mor<^ than 
a tenth of the weight usually employed in clocks of these 
dimensions. And I wish to add, that it does not only 
keep it going, but that it goes well ; for the length of the 
chord of the arc of vibration is twenty-four inches, whije 
that of the angle of escapement is only 9*6 inches. This 
reduction of the weight of. the. maintaining power has not 
only tended to produce the accuracy of rate, but it will 
be the means of greatly prolonging the dursition of the 
watch part. . ■ - 

I am also much gratified to state that the hammers for 
which the Society honoured me with another reward of 
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twenty guineas in 1822^ most fully answer ray expectations^* 
I have attached a set of them to the clock in question^ the 
pcf^in^ of which are 00 ample^ that they ptodupe sounds 
from the bells sufficiently loud to be heard in every housed 
in the large town of Boston, which contains twelve thou- 
sand inhabitants) an object which was never accomplished 
before by any eight-day clock. I have also, by the appli^ 
cation of my toothed sectors, ad describee^ in your 40tlif 
td)ume> ' aiid by executing the trains on genuine geome« 
trical principles, been able to lift these hammers with' 
Weights ffc^ fifty to seventy percent, lighter than is applied 
to several specimens of work executed by my contempora-^ 
ries^ lid compared with the momenta of the hammers and of 
the Weights severally applied — an object of great imporlr' 
taee, as it is generally acknowledged, that to be enabled' 
to lift the hammers of an eight-day clock sufficiently heavy 
to bring out the tones 0! the large bells of a church, it 
would be necessary to employ such heavyweights as to 
risk the crushing of the Machinery in a few years, • 

I beg to say that the above is a statement of facts whieb 
may be most unequivocally authenticated. 

I am, sir, &c. &c. 

A. AiKlw, Ijtq, Seeretaty, ^c. ^c. W. W YNN. 



I- 

XXXIX.— Ow a Pocket Achromatic Telescope and Micro-, 
scope. By Messrs. Watki^^js and Rihh, Opticians, S^'c, 
Charing-cross. 
This judicious combination was effiscted by Mr. pill, for 
hfi own use,^ about ten years since ; having lately, however, 
made some additional improvements upon it, theEditoi^ 
thinks it highly de^rable to bring it before the notice of the 
public. a 

This tdescope is,. when drawn out, a twelveinch one, but 
shuta up to the length of seven inches only, and is one inch 
in diameter, and is thus a ^very useful and effective instrur 
meat s and the additions^ {apparatus which convei:ts it into 
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9, microficope, is contained in a small *case, covered wiib 
morocco leather, which is only three inches long, one inch 
and a quarter wide, apd one inch deep, so that the whole 
is most conveniently portable. 

Mr. Hill unscrews the first joint of the telescope, coi^ 
taing the four eye-glasses, from the body of the instnun^^ 
and screws on a short additional tdbe to the spring socket^ 
and which socket now serves as an adjustment for the di^ 
ferent foci of the microscope, as it before did for the focus 
of the telescope. 

Upon the exterior end of the short tube a springing 
slider-holder is also screwed, and the instrument is th^ 
readily converted into a microscope, with considerable mag- 
nifying power, and its power is farther varied by the addi^ 
tion of several objept or eye-glasses, which also vary the 
powers of the telescope ; and a small pair of spring forcejM 
are also fitted to the sUder-holder, to seize and hold any 
small object for examination ; as well as a bug-box, for con* 
taining any small insect between two flatrglasses, and pie- 
serving it alive. 

Altogether, thi^ very judicious combination forms a most 
pleasing instrument for the use of the botanist, the en- 
tomologist, and the general traveller, and we think can 
hardly fail to become popular. 

We recollect a contrivance of the late celebrated Benja- 
min Martin, for converting a telescope into a microscope^ 
but this was exceedingly complicated, and therefore never 
came into general use ; the beauty of Mr. Hill's contri- 
vance chiefly consists in its great simpUcity. 

Transparent objects in Mr. HilFs microscope may be 
conveniently viewed when placed between two glass dips ; 
and the animalcula in water, by putting the water into the 
cavity formed between two slips of glass, cemented togeth^ 
vnth sealing-wax placed between Uiem, in such a maimer 
as to leave a gap in the middle of one side or edge of them, 
the capillary attraction between the two glasses thus re- 
taining the water in the gap, .the glasses being so clbsdy 
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brbnght together, there being Only a Uttle eealing-Tv^x be- 
tween diem, as to produce that capillary action. 

Martin's telescope and microscope had a concare 8peea<- 
lum or illuminator affixed to it, but which is quite unne- 
cessary here, as the light of the heavens in open day, is 
fully sufficient ftr the examination of objects in the fields. 



XL. — On the Dams and Sluices of the Saymbrumbacum 
Tank, near Madras. By Francis Buchanan, M.D. 

We extract the following interesting account of this 
«Iuice or rather weir, from the same valuable work which 
has already furnished us with other articles for our preseut 
number. 

^' In the afternoon of the 23d April, 1800, 1 set out from 
Madras, in the very hot dry weather, which usually pre- 
vails at this season. After leaving the plain occupied by 
the houses of the Europeans, I entered a country then 
scorched up by a powerful sun, yet containing Uttle waste 
land; for the soil being fine, produces a very good crop of 
rice, provided, in the wet seasons, the usual quantity of rain 
falls. In some places, the industry of the natives causes 
a verdure that is highly refreshing, by watering a few fields 
that are near tanks or reservoirs of water. These fieldfare 
now covered with rice, approaching to maturity ; and in 
the rainy season they will yield another crop. 

*' Leaving on the right the road to Poonamalee, I went 
to Condaturuj near which the country assumes a very dif- 
ferent and a very pleasing aspect. Numerous small canals 
from the Saymbrumbacum tank, convey a constant supply 
of water to most of the neighbouring fields, and fertihze 
them without the trouble of machinery. They consequently 
yield every je»i two crops of rice. The one at present on 
the ground.will be leaped in June, and has a very promising 
appearance. 

24th April.—" I set out early, and soon arrived at Saym- 
brumbacum tank, which is of great extent. It has not 

VOL. II. R 
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been formed by digging, like those in Bengal, but by 
shutting up, with an artificial bank, an opening between 
two natural ridges of ground. The sheet of water is said 
to be seven or eight miles in length, and three in width ; 
and in the dry season is let out in small streams, as wanted 
for cultivation. In the rainy season it receives a supply of 
water from the river Chir-nadiy and from several small 
streams that are collected by a canal. As at times the water 
overflows, and would break down the bank by falling over 
it^ and sapping its foundation, the natives in different 
places construct what they call codies, or sluices (weirs) of 
stone. These are twenty or thirty feet wide, and are lower 
by dome feet than the other parts. On the surface they are 
strongly fortified by large stones placed in a sloping direc- 
tion ; so that the water rushes over without undermining 
the bank^ and is conveyed away from the fields by a canal. 
This is a matter of the utmost importance ; for there are 
instances where the banks of these large tanks having given 
way, whole villages have been destroyed by the torrent. In 
order, however, that when there is plenty of rain, the tank 
may be completely filled, a row of stone pillars is placed on 
the top of the sluices (weirs) ; and on the water rising to a 
level with their base, a temporary wall is formed of mud, 
sticks, and 8traw> placed between the pillars, so as to con- 
fine the water till it rises as high as the top of the bank. 
People watch • this night and day, in order to break down 
the temporary bank, should any additional rain endanger 
the whole. The water is let out to supply the fields, by a 
sluice lined with cut stone or bricks, formed through the 
bank^ on a level with the country. The inner end of this 
sluice is covered by a flat stone, in which is cut a conical 
opening, that can be shut or opened by a conical plug (or 
valve) affixed to a bambck) staff, and which is secured in its 
place by passing through holes made in cross guiding-bars, 
let into two pillars of stone, which rise above the level of the 
water in the tank. The proper name for a tank of this kind, 
in the Tamid lah^age, is Eraif. Saymbrumbactim tank 
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is said to "be sufficient to supply with .water the lands of 
thirty-two villages (should the rains fail) for eighteen 
months. In these village^, it is said, there aie five thou 
sand persons employed in agriculture. In a country liable 
to famine from want of rain, a reservoir such as this, is of 
inestimable value. 

" The late collector, Mr. Place, though he augmented 
the revenue considerably ; yet, by the repairs made on this 
tank during his administration, he gave great satisfaction 
to the inhabitants. 



XLI. — On a Face-guard^for the use of SmeltefSj Founder ^^ 
S^c. Invented bj/ Mr. J. Callaghan *. 

Mr. Callaghan's guard is intended to preserve the face, 
and particularly the eyes, of smiths, founders, stokers, and 
others, from being injured either by the heat of the furnace, 
or of red-hot or melted metal, or by fragments of metal 
dispersed on all sides; in the action of hammering. 

The guard is of two forms, either a veil, as it were, of 
iron wire gauze of a curved form, and fastened by a hinge 
to the front of the hat ; or a mask, more or less complete, 
tvith the eye-hole^ covered \^ith wire gauze. 

There is not much novelty in the invention ; spectacles 
of wire gauze are already in use,. and eye-guards fastened 
by a band round, the head, have been employed by piersons 
engaged in breaking stones for the roads. 

It does not, however, appear that founders, stokers, and 
others, whose eyes are much exposed to radiant heat from 
burning fuel or melted metal, are in the habit of using any 
precaution to protect their ^es. It appears from the con- 
.curring testimony of engine-makers, master founders, and 
others, members of the Society, that the eyes of persons in 
tiieir employ are often seriously injured. from the above* 
jnehtioned causes. J. Callaghan is himself a workman, and 

* From vol. XLV. of the TriEuisftct^ons of the Society for the Jkicouragement 
ef Arts, Manufactures, and Commerce. 
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the Society have rewarded him in hopes that his fellow^ 
labourers may be induced to avail themdelres of the inv^eti^ 
tion of one of their own comrades, though they would pro- 
bably neglect the very same contrivance, if offered to them 
from any other quarter* 

CERTIFICATES. / 

Bridge-road, Lambeth, Jan, 10, 1837« 

This is to certify that I have had Joseph Caliaghlan'h 
fa6e-guard tried at the forge and at the air-furnace in mj 
father's manufactory, in one instance in forging a spindle 
of eleven hundred weight, and in the other, in dipping 
met^l from the air-furnace ; and on both occasions the men 
expressed their surprise at the trifling heat which they felt 
upon their faces ; and I do not hesitate to assert, if the de- 
scription of men above-mentioned would use these guards 
at an early stage of their profession, they would have their 
eye-sight wholly unimpaired for many years. 

Charles Collin.ge. 

SIR, Foundry, Blaelfrian-bridge, Jan. 16, 1827. 

We have tried your fire-guard, and find it. to answer 
every purpose of protecting the face and eyes from the 
ieffects generally produced by excessive heat ; though simple 
in its Construction, yet we consider it to merit the warmest 
approbation of Yours, &c. 

Mb. Callaohan, WarD AND AiNGER. 



XLII. — On Gilding in Oil*^ 

This is the name given to that speciei^ of -gilding in which 
oil is the fluid material used to cause the gold to adhere to 
the article gilt. 

In oil gilding, what is called gold colour or gold^ze, is 
employed, which is no other than what remains of the dif^ 

* From the Dtetionnairf Technologique, and translated in liie FraMin 
Journal, - 
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fisrent oil colours in the cup in which the a^at ckans. his 
pencils. This substance is extremely fat and glutinous ; 
after being again well ground and strained through fine 
linen^ it serves as a foundation or ground upbn which to 
lay the gold leaf; this material is to be applied to a har- 
dened ground of paint {teinte dure), with a common paint 
brush. The gold size improves by age, as it becomes more 
fat or unctuous the longer it is kept. 

The foregoing is the process usually adopted, but we pro- 
ceed to lay before our readers another, which has been 
communicated to us by a very skilful operator in this art,' 
and which is to be greatly preferred. 

1st. The first operation is to give a priming coat of co- 
lour, formed by grinding white lead in oil rendered drying 
by boiling with titharge, and tempered a.fterwards with Un- 
seed oil, adding a little fat oil, and a very small portion of 
spirits of turpentine. 

2. Grind calcined white lead very fine in fat oil ; this 
must immediately be tempered with oil of turpentine, as it 
is subject to become thick very quickly. Three or four thin 
coats of this are to be given very evenly in the ornaments, 
and in all parts intended to be gilt. Care must be taken ia 
applying the colour to the deeper parts of the work, that 
it may be even and perfect. This is the teinte dure, or hard 
ground already mentioned. 

3. The gold colour or size, previously strained through 
fine linen, is then to be laid on very thin and even, with a 
soft brush which has been used for oil colours. A smaller 
brush must be used for the deeper parts of the sculptured 
or other ornaments, carefully observing to remove any hairs 
which may be detached from the bru^h. 

4. Where the size is so far dried as to become tacky, the 
gold leaf is to be spread upcm the cushion, and divided with 
the knife ; the gold is placed on with a small block of wood, 
faced with cloth, called a palette, and lightly pressed with 
cotton, repairing where necessary, with pieces of gold cut 
small, applied by a badger's hair pencil. 
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5. If thd articles gilt isu'e to be exposed to the weather^ 
as balconies^ grating, statues, &c. they ought not to be var* 
nished, as gilding in oil is more durable without, than with 
varnish. The heat of the sun will, after a heavy rain, cause 
gilding covered with varnish to craze or crack over its 
whole surface. Gilding in the interior of a building, as on 
the rails of stair cases, 8cc. should have a coat of spirit of 
wine varnish, drying it by means of a chafing dish, and 
then applying a coatrof oil varnish. 

6 As the beauty of oil gilding depends greatly upon the 
manner of varnishing it, this should be particularly de* 
scribed. 

The workshop ought to be Tery warm ; the varnish must 
be spread gently and evenly over the work ; and a second 
workman should follow immediately, and warm the surface 
by meani^ of a chafing dish, passing it about constantly to 
prevent its heating too much in one place, which would 
blister the varnish.' This heating will cause the gold to 
appear distinctly, as it will render the varnish perfectly- 
transparent, which might otherwise become white and dull. 

When marble is to be gilt, as it is ordinarily polished, it 
does not require the priming coats. If soiled, it must be 
made perfectly clean ; the parts to be gilt should be co- 
vered with a thin coat of good oil varnish, then with the 
gold size, and afterwards gilt. 

Gilding in oil is suitable for domes, the outer ornaments 
of churches, figures in lead or plaster, grating, balustrades, 
balconies, &c. ; and answers equally well, whether the 
articles gilt be exposed to, or defended from, the incle- 
mency of the seasons. Oil gilding, however, is also used 
on carriages, on furniture, &c. This is called polished var^ 
nish gilding, and is effected as follows : — 
- A portion of white lead, half as much yellow ochre, and 
a little litharge are separately ground very fine, arid the 
whole mixed with fat oil, thinned with a little spirits of 
turpentine.- This, which forms the first coat, is to be 
spread thinly and evenly on the work. 
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When .the foregoing coat, is perfectly dry, a number of 
coats o£ hard ground (teinte dure) are to be given^ even to 
ten or twelve, according to the nature of the work, to ren- . 
der the lower parts smooth. A day ought to be allowed 
between each coat, and the article should be kept in a 
warm place, or exposed to the action of the sun ; especial 
care must be taken that the pores in the recesses of the 
wood be hidden, as well as in every other part. 

. When the whole^is perfectly dry, the flat parts are rubbed 
down with a piece of pumice-stone and water, and after- 
wards the whole, with a piece of serge and finely powdered 
pumice-stone and water, until all the streaks of the paint 
disappear, and an even glass-like surface is obtained. 

After being thus prepared, four or five coats of fine lac- 
varnish should be given with a brush of badger's hair ; this 
should be laid on lightly, and in a place moderately* 
warm. 

When dry, it is to be rubbed down with rushes, both on 
the pannels and the 3culptured parts, and afterwards po- 
lished with putty, and with tripoli luoistened with water, 
and applied by means of a piece of serge, until it is as bril- 
liant as glass. 

In a place perfectly free from dust and moderately warm, 
the polished work is to receive a very Ught, thin, and even 
coat of the gold size ; it is impossible to make this lastcoat 
too thin, a$ any sensible thickness would injure the work ; 
the brush must be carefully chosen ; : it must be very soft, 
free from all dirt, and with the hairs firmly fixed. 

As soon as the size becomes tacky, which may be known 
by touching the back of the hand against the work, the 
gilding may be commeAced. To cover the broader sur- 
faces, a leaf of the book of gold is to be opened, and the 
edge of the gold applied to the surface, With a slight pres- 
sure, releasing and laying the whole leaf in such a way that 
it may be spread evenly, without tearing or doubling ; this 
is called gilding from the book. The leaves are thus to be 
placed, side by side, over-lapping as little as possible, l^ut 
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observing that, every part be completely covered. Wh^a 
small surfaces and carved work are to be gilt, the leaf must' 
be applied by means of cotton^ or by a suitable p«[icil. 

The gilding is to be lightly brushed over with a very soft 
pencil, or rather with a flat brush of badger's hair, of about 
three fingers width ; and it may then be leilb^to harden for 
several days. 

The work is to he varnished with a spirit varnish,, called 
gold lacker, or with^ simple seed lac varnish, warming it in 
the way formerly mentioned. 

When the spirit varnish is perfectly dry, it is to be covered 
by two or three thin coats of white copal oil varnish, or of 
gold-coloured oil varnish, allowing two days between each 
coats. 

. Finally, the pannels are to be polished with a piece of 
serge, covered with tripoli and water, and a lustre given by 
the palm of the hand, which is to be moistened with a small 
portion of olive oil, taking care' not to injure the gold, by 
rubbing one part more than another. Those parts of car-* 
riages, furniture, or sculptures, which do not admit of being 
polished, should have a greater number of coats of the spirit 
of wine varnish, and two or three of the oil varnish. 

M. Monteloux-Lavilleneuve, of Paris, who has obtained 
great celebrity for gilding in oil, and for burnishing all 
kinds of varnished metal, .and who has greatly improved 
this art, received a patent for his improvements, the term 
for which has expired ; the following is an extract from his 
patent. - % 

After the pieces are varnished and polished, he applies 
his gilding ground ; for this purpose he heats them, and 
wipes them carefully whilst warm, to render it certain that 
not the slightest humidity remains upon the parts to be 
covered with the ground. In this state of perfect dryness, 
vnth a small stick, sharpened like a crayon, he places, in 
Spots, small portions of his first ground upon the work, 
taking care that the quantity on each spot, and their dis- 
taixces from ^ach. other, shall be as equal as possible. This 
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part of the operation must be quickly performed^ t^Mr^he 
drops first applied may not harden so as to interf^ife ;w!th 
the perfect and equal spreading of the ground ; this spread- 
ing is effected immediately by first using a stump or roll 
of lutestring) and then a piece of velvet, which equalizes it, 
and diminishes its quantity as much as is necessary. With- 
out this precaution, the gold when applied will appear black, 
^and will, lose its brilliancy. This first ground, of size, is 
composed of equal parts of the gold size, already described, 
and of boiled oil. 

The next operation is to apply, in a similar way^ a second 
coat, formed by combining together two parts of wax, and- 
one of mastic varnish made with linseed oil : these are to 
be used without spirits of turpentine. The spreading of 
this requires that the article should be warmed in a stove. 

A third coat is formed composed of one part of amber 
varnish, and two of fat oil, without spirits of turpentine; 
this, after being laid on with a brush, is to be regulated^ by 
the velvet, and some time allowed before the application of 
the gold. Practice alone can point out the time when it 
is sufficiently dry for this purpose. 

The gold maybe applied by means of the small cushion, 
formed of wood, and faced with cloth, or by a simple card, 
according to the habit of the workman. When the gold is 
on it is to be pressed with a piece of soft skin, and then 
with clean velvet, in order to give it the uniformity of sur- 
face and the brilliancy required. "It is then left to dry in 
a stove room, after which it may receive one or more coats 
of old varnish, taking care that this be not applied until 
the gilding has hardened perfectly, otherwise it will absorb 
a portion of the varnish and in Consequence lose its brilliancy. 
The varnishing upon gold preserves it from being rubbed, 
and renders it capable of being washed to remove any spota 
or dirt from its surface." 

Remarks^ by the Editor oftlt^ Franklin J ournaL 
The experienced wotkmanis generally abl^ to substitute 
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one article for another in the recipes presented to him, but 
those who are without experience or skill are apt to sup- 
pose that the process must (ml, if there be any departure 
from what is written down ; we add a few remarks for the 
purpose of correcting this error. The French are in the 
habit of using the oil gold size mentioned in th^ foregoing 
article, but as it is formed from the various pigments left in 
the washing of their brushes, it is evident that it must vary 
in its composition and in its colour; its use however- has 
been consecrated by habit, which is a master of Herculean 
power. The gold size used in England, and in this country, 
we think a much better article ; it is composed of red lead 
and fine yellow ochre, ground in fat oil, that is, a thick 
linseed oil, which has by age assumed a fat unctuous con- 
sistence, which giv6s it a peculiar fitness for this use. Gold 
size thus made is of the colour most suitable to hide any 
defects in the work ; it possesses all the good properties of 
that used by the French, and is free from its bad ones. It 
may be made in large quantities, and with proper precau- 
tion be kept for years. v 

The rushes used for rubbing down are a valuable article, 
and grow abundantly in various parts of the United States, 
they are found in our own neighbourhood in the State of 
New Jersey * ; thovgh extensively used in Europe they 
are scarcely known to our workmen. They grow usually 
to the diameter of a small goose-quill and are hollow, and 
on their exterior surface are as sharp as glass-paper, whilst 
they are much finer; they may be used either wet or dry. 
Glass-paper is our substitute for dry, and powdered pumice- 
stone and water for wet rushes. 

Tripoli is an earth much used in Europe for polishing, 
rotten stone is most commonly employed ; it ought, how- 
ever, previously to be carefully washed over, to free it from 
all grittiness. 

Amber varnish we have never used, for most purposes it 

* Those used in Gteat Britain como from Holland, acd hence are caHed 
Dutch rushes. 
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is inferior to copal^ but as a ground for gilding on, it may 
be superior. 

Where work requires much rubbing down, many coats 
of colour are necessary, but in most instances they may be 
much less numerous than directed in the preceding article; 
on metal they cannot be needed, and on wood much de- 
pends upon the closeness of its grain, and the truth with 
which it is worked. 



XLIII. — On Packing Seeds for Exportation, so that they 
may retain their Vegetative Property*. 

The lovers of plants, or those who wish to have seeds 
transported to distant countries, ought to observe the pre- 
cautions which follow, in order that the seeds may germi. 
nate when they have been sown. The means of effecting 
this, which we are about to make known, are those which 
have been followed by that distinguished botanist, Mr. 
Soulange Bodin, who has had long experience in this 
business. 

All seeds intended for e;xportation should be collected in 
a state of perfect maturity. The finer or smaller seeds 
may be enclosed in good paper bags, but those which are 
larger must be placed in layers in very dry sand, and the 
whole be packed in air-tight vessels. The stratification in 
dry sand, is a precaution which alone would preserve their 
germinating property for many years, and during the longest 
voyages. Saw-dust is also a good material, but it is neces- 
sary to take the precaution of placing it in an oven as we 
do bran, when we wish to purify it from mites, or from the 
eggs of other insects. Oleagiaous seeds which are liable 
soon to become rancid, such as those of the coffee plant, 
the oak, nut-trees, the tea-tree, 8cc. require, when stratified, 
to be kept with great care separate from each other, in 
sand, which is very fine and very dry. Those which are 
of a middle size may be sent in their pericarps, enclosed 

* From the Journal det Conneistances and the Franldin Journal. 
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aiivdght in small cups or potSi by covers of glass fixed on 
with putty ; or of wood, or cork, imbedded in melted wax, 
or which is better in melted pitch. 

Juicy seeds must be separated from each other, as con- 
tact would, sooner or later, inevitably cause a fermentatkm 
which would destroy them. ' The late celebrated Dr. Wil- 
liam Roxbui^h dipped them into a solution of gum arable, 
and formed them into masses : this as it hardened formed 
a C9at, which secured them against every principle of 
destruction, and enabled him to transmit them from the 
Coromandel coast to Europe, without undergoing the 
slightest change. 

With respect to bulbous roots and other plants with 
i*oots, which always require a length of from two to three 
feet in their shoots or slips, it is best to place them either 
in earth, taken from the spot where the plant vegetates 
freely, or in some other earth well divided and mixed, and 
rather too dry than too moist ; the mould formed of the 
rotten trunks of trees is very good for the purpose, but it 
^ fs necessary to ascertain that it does not contain insects. 

Vegetables treated in this way have been brought by 
M. Perrottet from the South Seas and have all lived. 
The whole may be enclosed in little wooden casks well 
hooped, and covered inside and out with a bituminous 
coating. So situated, i^eeds are unalterable ; and when the 
vessels are well closed, neither insects, external air, mois- 
ture, or even heat, can gain admittance. It is aboye all 
things necessary (notwithstanding some ill founded theo- 
ries) to be careful not to use fresh moss, or immersion in 
wax, or in pitch ; plants sent in this way from the torrid 
zone to France, have arrived either decayed or quite 
dried up. 

Remarks hy the Editor of the Technological Repository. 

The mode of preserving roots in sand, was practised by 
Mr. Way, of Bridport, in Dorsetshire, many years ago with 
great success; and he was rewarded by the Society of 
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ArtSy for communicating his invention. Mr. C, Whitlow 
has algo e:^ported potatoes closely packed in casks^ in the 
earth in which thew grew, from North America to the 
West Indies, with great success. We must, however, 
object to the exclusion of the use of moss, above-men- 
tioned, as we know that Mr. W. Salisbury packs trees 
in the moist sphagnum palustre, or the white moss> of bogs 
. or marshes, with the greatest possible success. And we 
have seen a whole collection of trees imported into this 
,coimtry from North America, growing most vigorously oh 
being planted. Indeed they continued vegetating an<l 
throwing out shoots' the whole time they were enclosed in 
the moss, which possesses a most extraordinary anti-septic 
quality, and effectually resists decomposition. 



. XLIV. — On a Machine for Boring the Felloes and Naves 
of Wheels, and Cutting the Tenons and Shoulders on theif 
Spokes, Invented by Mr. John Setton, of Pet^leton, 
South Carolina*, 

We have not a drawing of Mr. Setton's machine, and to 
give a clear idea of a complex instrument by description 
alone, is a rare talent ; from the description furnished us 
,by the inventor, the object and utility of the apparatus vnll 
be evident, although its precise form may not be fully un- 
derstood. 

A frame, similar to that called the wbeel-gallows i^ made, 
fpr the puipose of securing the nave to be bored ; the top 
piece of this fiSfaie is secured by screws of wood or iron, 
instead of the common key-wedge> which allows it to be 
raised or lowered at pleasure. A bench and frame are 
placed at right angles with that upon which the nave is 
secured ; upon this frame a carriage is made to traverse 
backwards and forwards, being confined in its course by 
ledges^ rebates, or grooves ; this carriage is about a foot 
tlpng, and at the top of it is a perforation from end to end. 
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to receive the shaDk of an augur, ivhich is turned by means 
of a crank. The carriage is drawn forward by m^ans of 
a weight attached to a line passing over a pulley, and 
when the hole is bored of a sufficient depths a treadle sarves 
to draw the carriage back. On the opposite side of the 
.nave^ the bench or frame is continued and supports a second 
carriage, similar to that described, but so inclined as to 
give, in boring, the intended dish to the wheel. Two pa^ 
sons may bore the nave at the^same time on these opposite 
sides, and will be able to effect the whole in four minutes. 
The patent augur is the best, but other kinds may be used. 

Before the nave is secured by the screws, it is raised to 
its place by square blocks ; on the upper one a plate of 
iron is fixed, markied so as to show the number of hotes to 
be bored, and a nail is driven into the nave, to guide in 
turning it round to a proper distance. A pin passes through 
the centre of the nave, and blocks to preserve it in its 
place. The holes in the felloes to receive the spokes, and 
those in their ends for the dowels, are bored in the same way, 
there being such appendages as are proper for fixing them, 
for the purpose of boring them with truth. • * 

To cut the tenons and shoulders on the spokes, the w^heel 
is put into the frame and fastened as for boring the nftVe, 
and the tenon augur, or a hollow augur, is put into the car- 
riage; this augur is hollowed to the exact size for the tenon, 
and the outer end is made of cast-steel, formed in a proper 
manner for cutting. There are also suitable contrivances 
for holding the spokes steady, and a stop when the boring 
is of a proper depth, so as to ensure the "^eel being made 
of a true circular shape. 

This machine will lay off and bore the nave ; lay off and 
bore the felloes, and cut the tenons and shoulders on the 
spokes more correctly, than can be done by measurement : 
and the spokes are the stronger from being shouldered on 
. both sides. With tbis^ machine a good workman can make 
,a wheel in five hours and a half, after being furnished with 
the nave turaed, and the felloes and spokes in the rough. 
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LIST OF PATENTS FOR NEW INVENTIONS, 

Which have passed the Great Seal since Feb. 21, 1828. 

• To Caleb Hitch the younger, of Ware, in the county of Hert- 
foi*d, brick-maker ; for an improved wall for building purposes* 
Dated Feb. 21, 1828. — ^To be specified in two months. 

To George Dickenson^ of Buckland Mill, near Dover, in. the 
county of Kent, paper manufacturer ; for an improvement or im- 
provements in making paper by machinery. Dated Feb. 21, 
1828. — In four months. 

To Angelo Benedetto Vanhera, of Cirencester-place, Fitzroy- 
square, in the county of Middlesex, professor of music ; for certain 
improvements on the harp-lute, and Spanish guitar. Dated Feb. 
21,1828. In six months. 

To David Bentley, of Pendleton, in the county of Lancaster, 
bleacher ; for an improved method of bleaching, and improvements 
in machinery adapted to bleaching and finishing linen or cotton 
yain, and goods. Dated Feb. 21, 1828. — In six months. 

To William Brunton, of Leadenhall-street, in the city of London, 
civil engineer ; for certain improvements on furnaces for the cal- 
cination, sublimation, or evaporation of ores, metals, and other 
substances. Dated Feb. 21, 1828. — In two months. 

To John Levers, of Nottingham,^ machine maker; for certain 
improvements in machinery for the manufacture of bobbin-net 
lace. . Dated March 3, 1828. — In four months. 

To William Pownall, of Manchester, in the county of Lancaster, 
weaver ; for improvements in making healds, for weaving purposes. 
Dated March 6, 1828. — In four months. 

To Bernard Henry Brook, of Huddersfield, in the county of 
York, civil engineer; for improvements in the construction and 
setting of oven» or retorts, for carbonizing coal, for the use of gas- 
works. Dated March 6, 1828. — In six months. 

To William Rogers, of Norfolk-street, Strand, in the county of 
Middlesex, a Lieutenant in our royal navy ; for certain improve- 
ments on Anchors. Dated March 13, 1828. — Insi:!( months. 
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To Robert Griffith Jones, of Brewer-street, Golden-square, in 
the county of Middlesex, gent. ; who, in consequence of a onn- 
munication made to him by a certain foreigner residing abroad, is 
in possession of a method of ornamenting china, and certain other 
compositions, which he denominates Lithophania translncid, or 
opaque China. Dated March 13, 1828. — In two months. 

To George Scholefield, of Leeds, in the county of York, mecha- 
nic ; for certain improvements on, or additions to, looms, for the 
purpose of weaving woollen, linen, cotton, silk, and other cloths. 
Dated March 15, 1828. — In six months. 

To Nathan Gough, of Salford, in the county of Lancaster, 
civil engineer ; for an improved method of propelling carriages or 
vessels, by steam or other power. Dated March 20, 1828. — In 

six months. 

• 

To Samuel Clegg, of Chsqpel Walks, Liverpool, in the county of 
Lancaster, civil engineer ; for certain improvements in the con- 
struction of steam engines, and steam boilers and geoterators. 
Dated March 20, 1828. — In six months. 
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XLV. — On the Microscope. By iAe Editor. 

WITH A PLATE. 

(Continued from page 201.^ 

, Mr, T, Carpenter^ s observations on the natural history of 
the Hemerobius Perla, termed, in its larva state, the Plant 
Louse Lion. — ^The Editor lately mentioning to Mr. Car- 
penter the fact of his tinding upon the edge of the leaf of 
a plant, growing in a pot standing outside his window, a 
row of small cylindrical bodies with rounded ends, affixed 
to the leaf, and suspendbd on one side of it, by means of 
minute bent threads, as shown in plate IV. fig. I, he im- 
mediately knew them to be the eggs of this singular and 
beautiful insect ; and mentioned that they not only affixed 
or agglutinated their eggs to the edges of leaves, as in this 
instance, by threads discharged from their abdomen ; but 
that they also erected them upon slender stems, distributed 
over the surfaces of such leaves as the aphis had previously 
laid its eggs upon, and as shown in fig. 2 ; and thus kept 
them out of the reach of the young aphides, which other- 
wise would have destroyed them, by means of the piercers 
attached to their rostrums, before they were hatched, and 
had attained their larva state. The. young aphides, im- 
mediately on their exclusion from the eggs, commence 
feeding upon the juices of the leaf, by the assistance of 
the tubes and piercers contained within the proboscis with 
which each is furnished ; and, under the nciicroscope, pre- 
sent the appearance of a flock of sheep feeding upon an 
extensive plaiii. Whilst the aphides are thus luxuriating, 
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the lanrae of the hemerobius are excluded from their eggs, 
and immediately crawl down the slender props upon which 
they rested, and like a horde of savages commence deTOur- 
ing the aphides, by plunging into their delicate bodies two 
powerful fangs, with which they are furnished at their 
heads, and which are hollow, and have apertures near their 
points, llmmgh which they suck every porticm of the juioe 
contained m the bodies of the unfortunate aphides. In 
this larva stetlEe these insects may indeed very deservedly 
be termed Plant Louse Lions^ in consequence of their 
feeding so voraciously upon the aphides; and by thus thin- 
ning them, they are doubtless of great service in the general 
economy of nature. Mr. Carpenter showed the Editor 
under his microscope, as an opaque object, a leaf thus oc- 
cupied by the suspended eggs of the hemerobius, and se- 
veral white skins of aphides also attached to it. He alM 
exhibited to him one of the larvae separately, mounted as an 
opaque object, and furnished, as above-mentioned, writh its 
two fangs. These larvae, in common with most others, 
undergo th^ change into the pupa dtate, and afterwards 
become perfect winged insects. Their fangs in the larva 
state have a most formidable appearance under the micros- 
cope, and greatly resemble those of the formica leo or ant 
lion.— 'With respect to the perfect insect or fly, when viewed 
under the microscope as an opaque object, and the light 
was thrown obliquely upon its wings, it presented one of 
the most splendid appearances the Editor ever beheld ; af- 
fording the irridescent colours .of the most brilliant minerals, 
combined also with a most exquisite nervous structure. 
The wings, when viewed as transparent objects, were also 
exceedingly beautiful. A figure of one of them is given 
in Adams's work on the Microscope, edited, with additions, 
by Messrs. Jones, in plate XV. of that valuable w(»k. 

Mr. T. Carpenter* s anatomical displays of the interhat 
pafis of Insects. — Mr. Cjufpenter has lately employed hitn- 
self in fliis highly interesting pursuit, and has indeed suc- 
cffteded to a degree he little contemplated when he first 
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l)egan his investigations. He has operated upon 4iie bodies 
of various insects, such as moths, flies, beetles, iLc^ by 
carefully cutting them open, and washing them in water 
with the help of a delicate camel's hair brush, and particu- 
larly by conducting lus researches with the greatest patience 
and assiduity ; and when he has cleansed the bowels suffi- 
ciently by this means, he places them between two slips of 
glass, in the moistened state, and sec^res the glasses tog«- 
tflier, by winding a piece of twine s^ound them repeatedly, 
and tying it fast. When the objects have become suflg^ci- 
ently dry, by remaining in this state for a due length of 
time, he uubinds the twine, and op^ng the glasses, by 
this means very frequently succeeds in dividing or separ 
eating tiie bowels into halves, each half being cemented to 
a slip of glass by its own natural gluten. In this manner 
he has produced a number of highly interesting transparent 
objects for his microscope ; and we cannot but lament the 
almost total impossibiUty of affording our readers any ad3- 
quate idea of their beauty by figures of them, they beimg of 
80 very minute a structure, and their blood-vessels ramify*- 
ing or branching out into parts too minute even for power- 
iul magnifiers to exhibit We must therefore content cur- 
sives with mecely selecting a few of a^simple» kind, from 
the many specimens which Mr. Carpenter has kindly af- 
forded us the use of; and must advise our readers to follow 
the methods adopted by Mr. Carpenter in order to possessf 
themselves of similar beautiful objects to his for the mi- 
croscope. 

Zp plate VI. fig. 3 represents a portion of the intestines 
of the cream-coloured spotted tyger-moth, viewed as a 
transparent object, and in which some^ of the larger bloods 
vessels are seen. Fig. 4 is part of a blood-vessel taken 
firom the humming-bird-moth, magnified considerably, and 
^ which its muscular fibrous structure is made evident both 
in the longitudinal and the transverse threads or .fibres witti 
which it is intersected, very much resembling coarse can- 
vass ^ in other specimens of them, the fibres were some- 

s 2 
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times crossed nearly at right angles^ as here shown, and 
sometimes obliquely ; and frequently, in others, where more 
than two thicknesses presented themselves, a curious wavy 
appearance was produced from the crossing lines, greatly 
resembling the waterings seen in woven silk. 

Mr. Carpenter, however, has most perfectly succeeded 
in the preparation of opaque objects, some of which are 
indeed of unrivalled beauty. Fig. 5 represents part of one 
of the plates forming the body of the common house-fly, 
in which a blood-vessel is seen as proceeding from a central 
one, and rainifying to a great degree of minuteness ; it is, 
however, quite impos»ble for us to represent its still more 
minute ramifications, which even elude highly magnHying 
powers to discover them. The blood-vessels fortunately 
are white, and appear beautifully distinct in the real object, 
being made manifest by the dark colour of the plate to 
which they are attached in the insect. 

He has produced the finest display in the anatomy of 
the blood-vessels, the muscles, tendons, &c. of that deispised 
insect the common black house-beetle, some of which 
having been caught by his housemaid in the ordinary man- 
^ ner, he caused her to destroy life in them quickly, by ponr- 
ing boiling water upon them. He then cut their bodies 
open, and proceeded to cleanse them in the manner above 
described, leaving all the internal parts connected with the 
outward coverings in their natural situations, undisturbed 
as much as possible. These he placed between glass slips, 
and bound them together as above-mentioned , and on opening 
a pair of the slips, and placing the preparation they had con- 
tained under his microscope, as an opaque object, he afforded 
the Editor one of the highest gratifications he has ever en- 
joyed! The minute ramifications of the vessels, nerves, 
&c., were infinite, and most admirably displayed, so that 
an expert comparative anatomist could have experienced no 
difficulty whatever in clearly defining them. 

Mr. Carpenter has also preserved and mounted as opaqne 
objects, some of what at first appeared to him merely t 
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black mass of refuse matter^, separated in the washing and 
clearing of the adhering parts of die subject. These again 
afforded him most exquisite objects, the minute arteries 
and veins branching over the different parts being most 
perfectly displayed. He will, therefore, in future, throw 
away none of these loose parts without previously subject- 
ing them to the test of his microscope. 

On Configurations produced by the triple mixture of. 
Salts, termed by tJie Editor the *^ Microscopic Kaliedo^ 
scope*.'* — ^The remaining figures in plate VI. from 6 to 20,* 
are intended to give some idea, though a very inadequate 
one, of the great variety of configurations which conti- 
nually present themselves to the eye of the observer whilst 
viewing the progress of the evaporation of the water from . 
a drop of this mixture of salts, when under the microscope. 
In them will be found combinations arising from the cross- 
ing of two lines, either at a right angle, or at an oblique 
one ; also others, produced from the meeting of three or 
six lines in one common centre, and thence branching out 
in many different ways. From the fugitive nature of them, 
however, it is impossible to afford accurate representations 
of the rich ornamental finish and decoration which is finally 
given them in their progress, and which must be seen to be 
comprehended. We cannot but think that a polarity 
greatly influences these symmetrical arrangenients. 

On the Podura. — Mr. T. Carpenter has kindly furnished 
the Editor lately with some of the scales of this insect, 
and which are deemed to be amongst the most difficult ob- 
jects to discover their peculiar conformation in the micros- 
cope, as it requires not only a good instrument, but also a 
considerable skill in the peculiar management of the light, 
otherwise their delicate wavy lines are entirely invisible. 
He has placed them between two slips of Dutch plate glass, 
one of them less than the thirtieth part of an inch in thick- 
ness, so that they are perfectly manageable under a single 

* See page 197 of our last number. 
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lens of that focal utrengfh ; and, in the tSditorli Yiarfejf's 
microscope, are perfectly di^inguiahable. 

Mr. Carpenter wishes to rectify an entMr he has imadf 6r- 
tently fallen into. The podura, as is well known, batilits 
cellars, and is commonly to be found upon the cor££ of 
bottles. Howerer, as they are exceedingly nimUe, and 
difficult to secure, on account of the great leaps they are 
enabled to make, by a singular appendage to their abdo- 
nlens, so he thought of entrapping them by laying hoUow 
bones in bis wine-cellar, for them to enter ; knowing that. 
such insects were pcotial to preying upon bones. This ac- 
cordingly proved to be the case, but an unexpected result 
also occurred ; for the poduras had become so fat, fhxa 
feeding upon the oily matters contained in the bones, diat 
it is exceedingly difficult to free their scales from it, and, in 
consequence, • their distinctness of conformation ia -very 
greatly obscured thereby. Mr. Carpenter therefore wishes 
those friends to whom he has recommended the above mode 
of catching tfae poduras, to be warned of the evil conse- 
quences arising therefrom, and to be contented with the 
old methods of procuring them. 

On an improved Apparatus or^ Slider for. vieimng the 
Animalcules in water under the Microscope. — ^The Editor 
has formerly described an apparatus consisting of two sUps 
of glass cemented together, with a piece of card laid be- 
tween them, and having a gap or notch cut in one side of 
it, to form a kind of cell, into which cell, water, containing 
animalcules in it, being placed, the water was held in the 
cell by the capillary attraction, and was thus prevented 
from falling out, when the slider was laid horizontally on 
the stage of the microscope. 

The Editor, some time since, furnished Mr» Gould, at 
Mr. Carey's, the optician, in the Strand, with one of these 
sliders, and which he immediately adopted in his micros^ 
copic apparatus. He has since, however, laid aside the 
interposed card, and now merely cements the two slips of 
glass together, by heating them, and coating them with 
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(paling wax, excepting a gap or cavity in one side of eacl^ 
in tbue middle of the slip ; and then s^n heating theni^ 
he joins them together, thus forming a cavity which holdft 
a thinner stratum of water than when the card was inter- 
poised. This is a great improvesient on the original mer 
tho^ ; and when one q£ the glass sUps is only the twentieth 
QT thirtieth part of an inch in thickness, as is the case wit)| 
some of the Editor's making for his own use, it forms au 
exceedingly commodious cell for this purpose. ' Mr. Goul4 
Clears out the water by means of a slip of paper introduce^ 
between the two glass slips. 

On the Compound Microscope and Telescppe.^-^The Ar* 
ticle in our last number, p^ge 239j^ on this subject, vaJt,u^ 
rally led some of those opticiaos who add similar eontd- 
vances, to mention them to the Editor^ smd, amongs^ 
others, Mr. Philip Carpenter, of Regent Street, was one o^ 
the first to convince him that he had long since applied ^ 
contrivance to a walking-stick telescc^, ta enable it tp 
answer the purpose^ of a microscope hlfiewise. Messrs. 
Jones, of Holborn, have sdso put in claims to the application 
of the first eye draw-tube of twelve and eighteen inch 
telescopes to the purposes of microscopes, many ye^ 
since ,- and referred him to Adams's work on the Micros 
cope, edited, with considerable additions, by them, wher^ 
in, plate V III. and page 125, wiU be found a figure and de* 
fcription of the late Mr. Benjamin ^Vlartin's combinati(H| 
of a telescope and a microscope, and which tibie Editor had 
twice alluded to in his article. They, however, do oo^ 
seem to consider it as be^ng complicated ; and they think 
that every eye is not capable of viewing transparent €)bjects 
by the natural light of the heavens, especially against s^ 
glowing and a dazzling sky ; and therefore they prefer his 
employment of an illuminating speculum, by the aid of 
which, the objects may be viewed in the usual manner of 
table microscopes. 

On the first inventor of the Engines for making Draw- 
tubes for Microscopes, Telescopes, S^c. — Messrs. Jones com- 
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municate the important fact^ that Mr.'Lovell Martin, scm 
of Mr, Benjamin Martin, invented the admirable engine 
for drawing truly the brass, plated metal, and other tubes 
for microscopes, telescopes^ &c. and which is now in such 
universal employment for that purpose. 

On the Ackromotic Microscopic Magnifiers. — Mr. Wil- 
liam Jones, who is acquainted with the numerous contri- 
vances and pubUcations of the late celebrated Mr. Benjamin 
Martin^ has informed the Editor, that this scientific optician 
made many trials to adapt achromatic magnifiers to mi- 
croscopes, and which were executed by his then apprentice; 
the late ingenious Mr. Kimball; but that he ultimately 
found he could gbtain greater magnifying powers, with 
more tight, and perfect definition, by employing small single 
lenses, ih2Qa. with the compound ones. In this opinion the 
Editor is disposed to concur, and especially when single 
lenses are mounted in the very judicious manner adopted 
by that late eminent workman, Mr. Samuel Varley, in the 
microscope in the Editor's possession, and which have 
greatly surprised the most competent judges of microscopes, 
such as Professor Amici and Mr. T. Carpenter, from the 
large field of view they afford, owing to the eye of the ob- 
server being able to approach close to the lenses; but 
which is by no means the case with the single lenses 
mounted in the usual manner. This improvement will be 
found ' described in vol. IX. page 261, of the Technical 
Repository, and figures of the various parts accurately 
drawn by Mr. A. Pritchard, and engraved by Mr. E. Tur- 
rill, will be found in plate X. of that volume, figs. 10, 11, 
and 12 ; from an inspection of which, this simple and fa- 
cile .method of construction will be readily understood; 

{Toht continued,). 
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XLVl.-— 'Ow the Culture of the Cocoa-Nut and the Betle- 
Nut PalmSf in India. By Francis Buchanan, M.D.* 

^*' 21st August. — I remained at CAica Nayakana Hully 
investigating the management of the palm-gardens in its 
vicinity. These occupy by far the greater part of the wa- 
tered land in the districts called Honawally, Budihaluy 
Hagalawadi, and Chica Nayakana Hully y with a consider- 
able portion of land in Sira and Gubi. In the dry season 
they require the assistance of the Copi/yf, the water in the 
reservoirs seldom lasting throughout the year. 

*' Cocoa-nut palms are planted in rows round the betle- 
nut gardens, and also separately in spots -that would not 
answer for the cultivation of this article. The situation 
for these gardens must be rather low ; but it is not neces- 
sary that it should be below a reservoir; any place will 
answer in which water can be had by digging to the depth 
of two men's stature. The soil which is here reckoned 
most favourable for the cocoa-nut, is a red clay mixed with 
sand. It must be free from lime and saline substances. 
Other soils, however, are employed, but black mould is 
reckoned very bad. The cocoa-nuts intended for seed are 
cut in the second montii after the winter solstice. A square 
pit is then dug, which is sufficiently large to hold them, 
and is about a cubit (eighteen inches) in depth. In this, 
fifteen days after being cut, are placed the seed-nuts, with 
the eyes uppermost, and contiguous to each other; and 
then earth is thrown in, so as just to cover them, upon 
which is spread a little dung. In this bed, every second 
- day for six months, the seed must be watered with a pot, 
and then the young palnis are fit for being transplanted. 
Whenever, during the two months following the vernal eqi- 
nox, an occasional shower gives au opportunity, by soften- 
ing the soil, the garden must be ploughed five times. All 

* From his " Journey fi'om Madras, through the Countries of Mysore, 
Canai'a>x«md Malabar." 
f Or a leathern bucket, drawn out of the well by two oxen, walking down 
^'ak inclined plane at the time.' 
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the next month it is allowed to rest. In the month follow- 
ing the summer solstice^ the ground must again be ploughed 
twice ; and next months at the distance of forty-eight cubits 
in every direction^ there must be dug pits a cubit wide, and 
as much deep. In the bolAom of each a little maouie is 
put ; and the young plants, baring been previously weH 
watered, to loosen the soil, are taken up, and one is^ placed 
in each pit. The shell still adheres to ^e young palm, azid 
the pit must be filled with earth so high as to caver the 
nut. Over this is put a bttle dung. For three mootlis 
the young plants must be watered ev^ry other day, after- 
wards every fourth day, until they are four years old, ex- 
cept when there is rain. Afterwards they require no water. 
Every year the garden is cultivated for ragy, udu, hessaru, 
or whatever other grain the soil is fitted for, and is well 
dunged ; and at the same time four ox-loads of red mud 
are laid on the garden, for every tree tliat it contains, while 
a little fresh earth is gathered up towards the roots of the 
palms. The crop of grain is but poor, and injures the 
palms; it is always taken, however, as, in order to keep 
down the weeds, the ground must at any rate be ploughed-; 
as tlie manure must be given, and as no rent is paid for the 
grain. On this kind of ground the cocoa-nut palm begins 
to bear in twelve or thirteen years, and continues in perfec- 
tion about sixty ye^. It dies altogether after bearing for 
about a hundred years. They are always allowed to dife, 
and when they begin to decay, a young one is planted near 
tlie old one, to supply its place. In this country, wine is 
never extracted from this palm, for that operation destroys 
the fruit, and these, when ripe, are considered as the va- 
luable part of the produce. A few green nuts are cut in 
the hot season, on account of the refreshing juice which 
Uiey then contain, and to make coir rope ; but this is also 
thought to injure the crop. The coir made from the ripe 
nuts is very bad, and their husks are commonly burned for 
fuel. A sufficient quantity of coir for coimtry use i$ made 
by people of the low cast called Whalliaru^ who collect 
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Ifee green husk of the iiut& which have been cut for juice, 
or thrown down by the monkies. In order to rot the sub* 
stance connecting the fibres, they steep the husks for six 
months in water, and having then placed them on a stone, 
they beat them with a stick, and finally rub off with their 
hands all the adhering substance. The fibrous part, or 
coir, is then fit for being twisted iifto yams. 

The crop begins in the second month after the summer 
solstice, and continues four months. A bunch is known 
to be ripe when a nut falls down, and it is then cut. Each 
palin- produces from three to six bunches, which ripen 
successiTely. A middling palm produces from sixty to 
seyenty nuts. As the nuts are gathered, they are collected 
in smalt huts, raised from the ground on posts. When a 
fii^rchant oflfers, th^ rind is removed, at his expense, by a 
man who fixes an iron rod in the ground, and forces its 
upper end, which is sharp, through the fibres ; by which 
means the husk is speedily removed. He then, by a single 
blow with a crooked knife, breaks the shell, without hurting 
the kernel, which is then fit for sale, and is called copra* 
A man can daily clean thirteen hundred nuts. From 20 to 
30 per cent, of them are found rotten. These kernels sell 
to the merchant at from thirty to forty fanams a thousand. 
The merchants frequently advance to the whole amount of 
the expected produce, and sometimes are forced to wait for 
repayment till a second crop ; but the price they allow is 
ip. general low, and the proprietors of gardens that are in 
easy circumstances prefer taking their chance of the 
market. 

" The old branches and leaves, of which a certain num** 
ber annually perish, arc allowed to drop spcmtaneously, and 
are here used chiefly for fuel. TTiey are also used to thatch 
the huts in the garden ; but in this country are seldom if 
ever employed in the houses of the natives. The shells are 
made into charcoal, which is the ordy kind that the gold-* 
smiths use. 

To stock it garden of two hundred trees, requires two 
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men/thtee oxen, and a buffalo. Thede do no other woii^^ 
but are sufficient for the whole cultivation. It must be 
observed, that if the palms are planted at the distance 
stated by the cultivators, a garden containing two hundred 
trees would occupy above twenty-three acres ; and the dry 
crop of graih may be considered as fully equal to the whole 
expense of cultivation. •A garden of good soil pays seventy 
fanams for the hundred trees ; and of a very bad soil, such 
as that containing lime, the hundred trees pay only twenty 
fanams ; and all intermediate rents are paid according^ to 
the value of the soil. At the first rate, the tree pays as 
rent about five pence halfpenny, and the acre npt quite four 
shillings. Take the average produce of a middUng tree, 
as the neat produce of a tree on a good soil, and we have 
sixty-five nuts, the average price' of which, at thirty-five 
fanams a thousand, will be eighteen pence halfpenny, from 
which deducting the rent, each tree is worth about thirteen 
pence a year to. the proprietor. To judge from appearance, 
however, I am inclined to think that the trees are in gene- 
ral planted nearer to each other. 

" The cocoa-nuts that are planted around betle-nut gar- 
dens are not so productive, but pay a similar rent, which, 
however, is always low, in proportion as the soil is bad. 
They are planted in order to shelter the betle-nut palms. 

" The betle-nut palm, or areca, thrives best in the rich 
black mould called by the natives eray, or krisknu bumi. 
The natives here look upon it as matter of indifference, 
whether or not, on digging a little depth water may be found 
in the 'soil. All that is required, is to have a proper supply 
of water, either from the reservoir, or by means of machincjry. 

" In the second month after the winter solstice, the nut 
intended for seed is cut, and having been put in a heap, is 
for eight or ten days kept in the house. A seed-bed is then 
dug to the depth of a foot, and three inches of mould is 
removed from the surface, which is then covered with a little 
dung. On this the nuts are placed with their eyes upper- 
most, and close to each other. They are then covered with 
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an inch of mouldy and for three months are watered every 
other day. The seedlings are then three or four inches 
hi^h, and must be transplanted* into a fresh bed, that iis 
prepared in the same manner ; but in this they are placed 
a ciibit distant from each other. Here they grow for three 
years, receiving .water once eveiy other day; and once a 
month they are cleaned from weeds, and have a little dung. 

*' One year after planting the seed, the ground that is 
intended for the garden must be dug to the depth of a cubit, 
and the soil exposed for two months. Young plantain 
trees (musa) are then placed in it at sixteen cubits' distance 
from each other, and it is surrounded by a screen of cocoa- 
nut palms, and of jack (artocarpus integrifolia), lime^ and 
;orange-trees, which are defended by a hedge of the euphor^ 
Numtinu^alli, OT milk'-'hush. At the same time, seeds of 
the agastray, or aschynomone grandijloray are planted 
throughout the garden, at the distance- of four cubits. 

When there is no rain, the garden must once in fifteen 
days be watered by channels made for the purpose. In th^ 
second month after the summer solstice of the third year, 
the young arecas are fit for transplantation. Then, through- 
out the garden, and at the distance of sixteen cubits ; and 
in the middle between every two plantain trees are formed 
pits, a cubit deep, and a cubit wide. In each of these pits 
a young areca is put, and it must be carefully raised from 
the seed-bed, with much earth adhering to its roots ; and 
after it is placed, the pit mi^st be filled widi earth, and then 
receive a pot of water. The young arecas are then between 
two and three feet high, and have four or five branches. 
If there be water in the reservoir, an irrigation once a month 
is sufficient ; but the capily must be used once in ten days, 
as the waterings given by it are but scanty. For three 
years afterwards the whole garden must be completely 
hoed twice annually. At the one hoeing, for every four 
arecas, it must have a bullock-load of dung ; and at the 
other hoeing, every tree must be allowed an ox-load of red 
soil. The mud of reservoirs is here thought to be vfry ba^ 
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for a 1)etle-nut gai^lea. Evier afterwards^ the garden » 
ihoed completely once a year only, and is then maHured 
with dung and red earth. At the intermediate perickl df 
six months, it is hoed near the trees, and has a little dnng, 
•At the end of the first three years, the agashay trees are 
cut. The plantains are always reserved ; but, as the okl 
3tems are cut, whicdi is always done in from twdiye to mgh*- 
teen months, the young dioots are conducted to a distance 
from where the parent was originally placed; and wheat 
the garden is twenty years old, in these spots are planted 
•other yOung arecas, to supply the places of the (Ad ones 
when they decay. This second set is figaih. supplanted 
by a third growing where the first set did, and thus a oocb- 
stant succession is preserved. In a new garden, the areca 
begins to bear fruit in nme years ; but fourteen or fifteen 
years are requisite to bring forward those which are planted 
among old trees. They continue to bear for sixty or seventy 
years ; but after having been twenty-five or thirty years in 
po'fection, they begin to decay. 

'' In a few gardens here, the mode of raising betlenrat 
that is m use at Madhurgiri has been adopted ; and it is 
said to be preferable,^ but is attended with much trouble. 
The plantain tree, however, is always preserved, and is con- 
sidered as usefijd to the old palms. Yams^ or dioscoreas, 
•are C(»»idared as prejudicial ; but I observed them in se^ 
veral gardens, the proprietoils of which said they allowed 
them only to olimb on the 6ld palms^ «tnd to these they did 
litde harm. '' 

'^ There are annually two crops of betle-nut ; one in the 
second month after the summit solstice, the other in the 
two months which precede the shortest day. The last crop 
is*^Buperior both in quahtity and quality. The nut, on being 
cut, is skinned in the oourse df two days, and put into a 
hixge pot, with, as much water as will cover it two indies. 
It is then boiled £br about ikree. quarters of an hour, until 
a White scum arises. The largest are then out into eight 
>|iisee8, and the soaalfeiit jatb two, with the others in prop<Mr- 
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tioA to their size. During the four following days they are 
8{)rea(l out in the sun to di^? and every night they are 
gathered in a heap. When the fruit has been allowed tp 
approach too near to maturity, the nut loses its colour ; 
and a deceit is attempted, by adding a little reddle to the 
water in which it is boiled. This frequently deceives the 
consuiner, but never the experienced dealer; and seems -to 
be done purposely to enable him to defraud the imwary. 

'' A garden of one thousand trees, allowing eight cubits 
square for each tree, ought to contain rather more than 
three and one-third acres ; but a young garden, containing 
trees at sixteen cubits, will require eight and a half acres. 
If it receive a sufficient supply of water from a reservoir, it 
requires the constant attention of two men and two buffa- 
loes ; but if it be watered entirely by the capily, it requires 
an addition of two men and four oxen. The rent in the 
first case is twenty fanams for the hundred trees, and in 
Ae latter case only twelve. The labour of two men and 
four oxen is therefore estimated at one hundred and thirty 
fanams a year, and we may allow one hundred and twenty 
for two men and two buffaloes. The great digging of the 
garden requires additional labourers to the amount of forty 
fanams. The ntit is prepared by a -man who recevies twd 
diidus for every maundy or about six fanams for the garden. 
The bunches of nuts are cut by a person of the Bay da 
cast, who gets three fanams for the thousand bunches, 
or about ten fanams for the garden. ^The whole annual 
ejjpenise therefore of a garden of one thousand trees, is 
about four hundred and twenty-six fanams. The produce 
is reckoned from forty to sixty maunds ; the average is fifty, 
which, for each tree, is exactly the same quantity that was 
said to be procured Bi Madhwgiri. Nothing is paid to 
the amildar for the plantains or otherihiit ; but on this 
account, the custom-chouse, according to the size of thei 
garden, charges annually from three to five fanams. Where 
tiie capily is used, the rent for each tree is rather under a 
penny. When the teservoir suj^Kes the water, it is rather 
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above two pence. Even in this case, when the traes are at 
sixteen cubits' distance, the rent of an acre does not exceed 
twenty shillings ; which is less than rice would give, and 
not a third part of what is paid for the same quantity of 
ground at Madhu-giri. On the same produce, the rent is 
rather greater h^re, so much superior at the former place is 
the skill of the cultivator. The areca-tree is never cut till 
its leaves have turned brown. Its stem has then acquired 
great hardness, and in building cottages is very useful. 

" The monkies and squirrels are very destructive, but it 
is reckoned criminal to kill either of them. They are under 
the immediate protection of the Daseris, who assemble 
round any person guilty of this offence, and allow him no 
rest until he bestows on the animal a funeral that will cost 
from one hundred to two hundred fanams, according to the 
number of Daseris that have assembled. The proprietors 
of the gardens used formerly to hire a particular class of 
men who took these animals in nets, and then by stealth 
conveyed them into the gardens of some distant village ; 
but, as the people there had recourse to the same means, 
all parties have become tired of this practice. If ,any 
person freed the poor people by killing these mischievous, 
vermin, they would think themselves bound in decency to 
make a clamour ; but inwardly, thoy would be very well 
pleased ; and ,the government might do it, by hiring men 
whose consciences would not suffer by the action, and whp 
might be paid by a sniall tax on the proprietors. 

" The Marattah Invasion has ruined one half of the 
gardens ; the trees having been cut for the cabbage, which 
is composed of the young leaves collected, at the sununit 
of the tree, in a large bud. New gardens are now planting 
without advances from government. Many of the old pro- 
prietors having been reduced to poverty, have sold their 
right of replanting to others, who were in better circum- 
stances ; for all palm-gardens become private property, and 
may be sold or mortgaged, which, in the raja's dominions^ 
is not the case with any land that is cultivated for grain. 
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The proprietors complain that for old trees they are obliged 
to pay the same rent as for jyoung onesr An old garden 
thus bec(Hnes much more valuable to the govemmenti as 
on the acre there will be more trees that pay rent.'- 



XLVII. — On the advantageous employment of Asses as a 
motive power to actuate Machinery. By the 'Editor. 

The Editor first saw these animals employed instead of 
men, horses, or a steam-engme, to work the laige bellows 
used to excite the fires in the cupola furnaces, at an iron- 
foundry in Southwark, several years since, and with great 
satisfaction to their owners, and comparative ease to them- 
selves. 

On mentioning this circumstance to an intelhgent .friend 
a few days since, he said, a similar appUcation had been 
made of ^em to actuate the machinery used in an extensive 
soda-water manufactory, for many years past, by the pa- 
tentee of several very important improvements in that 
article ; and who, happening ; to come in just at the^ time, 
confirmed what had been stated, and likewise afibrded the 
Editor much valuable information on the subject. He 
said, that he was greatly shocked at seeing the painful ex* 
ertions made by the four labourers employed in his manu- 
factory to work the pumps and the vibratory agitating 
machines, in which the carbonic acid. was. mixed with the 
water, and thought of procuring a small steam-:engine as a 
substitute for human power ; but reflecting that even a 
small steam-engine would require the same atteAtion of an 
engineer as a- larger one would, he endeavoured to find a 
substitute for it, and fortunately heard that at an extensive 
white lead manufactory at Chelsea, asses were used to drive 
the colour-mills with the greatest success. The proprietors 
of this work, on his applying to them, kindly afforded him 
every necessary information upon the subject, and finally 
induced him to employ these patient apd hardy animals 
himself. 
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^le had a «et of eight aMes^ four of tben trorkflig'«ta 
tklDte^ and the other fmir ready to reheve them m tbeirtnixi. 
The eirenknr walk in wkiek they moved was only 4kirtmu 
feet in diametefy b^iag eonsidcvab^ km than that unialfy 
necessary where horses are en^)layed^ and consequently 
occupyiog lesi^ roonii a very desirable circumstance in 
faany cases, tipon the upright axis four beams wcore 
a£Sxed, to which the animals were yoked as usual; and 
iidsd a east^jfofi level or mitre-^wheely Ax feet in Akmdf^ler, 
nMeh df^^^ Mvel pinion of one fbot^ affixed tifpo^ a heilv- 
-xontaA shaft, which abo carried a dnrm of ft^r^ feM ih 
cKmfteter, itijtii which a hioad leather band ^firas passed cM^ 
-aiioth^ band-wheel or drum of two i^i ih diameter^ ^btMi 
upon another horizontal shaft (which, however, was- kifinh 
dmed chiefly for the conv eni ence i>t applying Ihe^iMotive 
fpM^ep'&e more i^dily to Ifae machines as &(^ Wef^ ^ 
veady 'Axed), and ftotn 1^ ht^r A^iiin other band» imt 
^pa^sedtQthe riggers or band^rhtefe, 6f one foot in dish 
iMter, which were mounted upon th& cra&fe-^es» K %>- 
wlieely to afford ni<Hnentum, and to* ^quahife t9!ie itne^gutM* 
m^tbns of the pmnpi^, was ateo*empk)yed« In Atia modid', 
md withdtit urging the pace ^ the aisses heyend their 
tirdmary walk, he obtained the necessary vdbcity to actuate 
his machines with the greatest succe^; the fmimals vrei« 
^placed in far betHer circumstances than they usually expe^ 
rietioe here, and did their work with comparative ease 'Is 
tben«9elves. They had a proper stable provided fbrfheiir, 
anAfbod ecjual to their wants, which> however, wasftir IM 
cosAythan that requir<^d iR^r horses, beii^ merery^eff, 
i^iit straw, and hay, cotu being a lli^cury*^y never riequitied. 
Re re^ikoned the power of ieach ass as being quite equfd'to 
thiB^of a man ; but ip<4iilst the Mter requii^'fi^oin servos*- 
fewi shillings to five and twenty ih weekly wc^efr, the ftr^- 
tter wte kept ^ week bn nine skittmgs enly^ a«^dt differ* 
enee indeed * 

When We consider the trifling cost of each anin^,' and 
the cheapness of their food, we cannot but think thatth«Hr 
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labours might be pPofitttbJy eniploy^ oft tne^y occci^6ii» 
to actiiate machinery, and parliciilarly in this metropolife. 

The machinery or' mill-wotk was but 6f ah 6i*diiiary 
construction, being executed ifi a chea|fr but satisfac^oiy 
manner by an agricultural irtiplemerit maker ; and the tise 
of leather btinds, in preference to the toothed tx/heef-worky 
was a great improvement ; indeed, the toothed wheelrwofrk 
iikight have been entirely superceded, as a broad leather 
band might h«lve been passed from a vertical druih, affixed 
Ufon the upright shaft, to another drum upon the horizon- 
tal shaft, and crdssih^ in its way, would havte thus converted 
the vertical movement into a horizoi^tal brie \*ith gtestf 
fii^ility; at most, guide-pulleys would orily haVe he&ii 
requir^; 

In the case of corn-mills, the ihotioh might be flitis 
communicated, by means of brodd leather b9.nds and band- 
wheels, to the mill-stones with very great ease, as there is 
no occasion here for changing the direction of the motidin, 
as in the former instance. 



XliVnii — On the Indian methods of Irngatirig Larid, 
from Reservoirs, in tht cultute of the CocOa-Niit and 
Betle-PalmSy Betle-Leaf, and Sugar-Cane, 

WITH A PLATE. ^ 

iM.qnir last.namber we gave a despription from Bi^chdi^^'s 
''Journey from Maidras, through the Countries pf. Mysore^ 
Ca^ara, atid Malabar," pf the dams and sluices of the 
Si^mbrmibaeum.tSiuk, n^ai Madrats ; we npw gifve a figure 
of it, from which its con^ruction will be betti^r understood. 
Fig. 1, plate VII. is a action ofthe 4am/^weir, and 
sluice ; a is the dam, confining the i^ater in tl^ raservpir 
to its greatest h^ht ; in case of a sudden ri^e> l|towever, 
taking place, and which might endanger; (he, safety of ii^ 
dam, and, consequently, of the villages l^lpw it> provision 
has been made to allow it to escape by tljOr^veral w§irs or 
copies, constructed dtloog the dam at interval p. b is a sec-^ 

T 2 
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tion through one of them, the interior face of it, next to' 
the reservou*, as well as its exterior one, being strongly for- 
tified, by large stones placed in a sloping direction, so that 
the water may rash over it, without undermining the bank,- 
or dam. c is one of several pillars of stone let into the 
top of the weir, against the insides of which, next the re- 
servoir, sticks, straw, and mud are laid temporarily, so as 
to be instantly removed on the approach of danger, and 
allow the water in the reservoir to flow off to the level of 
the top of the weir, as indicated by the dotted line, d d 
is the sluice through which the water is let out for the pur- 
poses of irrigation, when the conical valve e is raised up 
from its seat in the flat stone laid upon the inner end of 
the sluice, by means of the bamboo staff y affixed to it. 
The water rises through the well g, and is conveyed to its 
destination by means of a canal communicating with the 
well. 

Fig. 2, represents part of a betle-leaf garden, which is 
thus managed in order to irrigate it: — "In March or May, 
the whole ground is to be trenched one cubit deep, and 
surrounded with a mud wall, immediately within which a 
hedge of the euphorMum tirucalli, and of the arundo tibi- 
alis, must be planted. When there is not plenty of rairi, 
this must for six months be regularly watered. Then dig 
the garden, and form it into proper beds, leaving a space 
of about twenty feet between them and the hedge. The 
sketch fig. 2 will assist the imagination in understanding 
the description of the beds. From the main channel (1) 
for condubting the water to the garden from the reservoir, 
draw others (2) at right angles, and distant twenty-two 
cubits. Between every two of these, to drain off the su- 
perfluous water, draw others (3, 3) about a cubit wide, and 
deeper than the former. The garden is thus divided into 
rows ten cubits in width, having on one side an elevated 
channel (2) for supplying it with water, and on the other 
side a deep canal (3) to carry off what is superfluous. 
These rows (4) ere divided into beds, six cubits wide (6), 
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by cuts made from the deep canals^ and ending in cut de 
sacs (6), which carry off the water into their principals. 
Each of these beds is divided into two parts (7) by a nar- 
row channel coming from those which bring the supply of 
water. Each division of a bed, therefore^ has on one side 
a channel (8) to supply it with water, and on the other a 
canal (6) to carry off what is superfluous ; and it is sur- 
rounded by a narrow bank, about six inches high (9), 
which excludes the water that flows through the channels ; 
.within these little banks the divisions of Uie beds are care- 
fully levelled* In the centre of each division is then formed 
a row of small holes, distant from each other one cubit ; 
and in January, in every hole are put two cuttings of the 
betle-leaf vine, each two cubits long. The middle of each 
cutting is pushed down, and slighdy covered with earth ; 
•while the four ends project, and form an equal number of 
young plants, which for the first eighteen months are al- 
lowed to climb upon dry sticks, that are put into the ground 
for the purpose. For the -first week after being pljtnted, 
the shoots must be watered twice a day with pots ; for an- 
other week once a day, and until the end of the second 
month, once in three days. A small drill is then made 
across each division of the beds, and between every two 
holes in each ; and in these drills are planted rows of the 
seeds of the agashjfy or izschynomom grandiflora, nugay, or 
guilandina moringay and varjepu, or erithrina indica, e. m. 
The young betle plants must then have some dung, and for 
four months more must be watered with the pot once in 
three days. Afterwards, so long as the garden lasts, all 
the channels must once in four days be filled with water. 
This keeps the. ground sufficiently moist, and water applied 
immediately to the plants is injurious. 

Fig. 3 represents the manner of irrigating the fields of 
sugar-cane at Madura. " The preparation of the ground 
occupies about three months previous to the middle of 
March. The steps taken in this preparation are as follows. 
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Water the fields allow it three dftys to dry^ then plough k 
six times/ and break the clods« Manure with learvesy 4ind 
pkmgh again ; manure with duiig, and {dough three times. 
The field having been thus prepared^ is divided into beds. 
Four holes^ about a cubif s distance from each other, are 
formed in the breadth of each bed. Two cuttings, of three 
joints each, are put into each hole, and covered first widi 
an inch of earth, and then with five inches of dung. 
Water is then given to each hole, and every morning for 
^fte^n days this is repeated. The hcdes are then dug up 
with ^ sha;rp $tick, and more dung is given. For fifteen 
di^ys more the watering must be again repeated. The 
lyhole field must then be hoed, and in each bed a winding 
chanpel mudt be formed, |)a8sitig between the rows of hdies, 
a$ in the ei^pUnatory sketch, fig. 3. When there 16 no 
rain, these channels i^ust once a week be filled with water. 
At the etid of a month, the ground must be again hoed; 
ai|d the channels formed afresh. Between May and June, 
the canes become a cubit high. The plants of each hole 
must then be tied together with a binding of leaves. A 
third hoeing is now given, and the earth heaped up round 
the roots of the canes. The waterings once a week must 
be continued. When the plants have grown another cubit, 
which will be about the beginning of September, they must 
be tied a second time; and again a third time about the 
beginning of November, the watering once a week having 
been regularly continued. About the end of December 
the works for making the sugar are repaired ; in the tenth 
month from planting, the crop commences, and must be 
finished in the eleventh. The cane is succeeded by sesa* 
mtim, that by rice, and that again by sugar." 
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XLIX. — Oj^ a wsm Musical LmtnumtnL^ tiffbrding 3bf»ei 
similar to those prgduced by the Molian Harp.. By the 
Editor. 

WITH FIGURKd. 

We are favoured by a friend, who has introduced this in- 
strument from the continent, with a sight of it, and have 
received hiis permission to make it ptibiic. 

It consists of a metal ptate, the size of th^t shewn in fig. 
7 of plate VII., having four jpatallel holes df apertilreB 
made through it. Upon this plate another is riveUed> 
which is partly filed away very thin, and this thinned f Art 
xk fbrmed into four slender tm^es, or Springs^ whkh eit- 
atetly fit, but play loose within the four apertntifed ii^ A© 
other plate, when the two are cofi^bined as abov^'^e^on^. 
Vig. 6 shews them so united ; and fi^. 8 is a (Section of 
tiie'tongued part. Rg. 10, a plan of the bto^k and 
tongues ; and ng. 9 a section of the whole united. 

The four thin lamina or tongnes, firmly fisted at 6&e mif 
He even with the snrfttce of the other phtt, and pliif hnm 
in the gaps made in it, as before^mentioned ; mid^ upon 
placing the instrument within the mouth, and breathing oif 
blowing through it, the lamina being pkced next to the 
mouth, tones of great variety, and mof^ or less loud or soft, 
5tnd either concords or discords, may be produced, ^greatly 
resembling those afforded by. the ^oHan harp; tmi, bf 
cour^, depending much on the skill of the perfbrmeif. 

fn this instrument, like the iEblian harp, there id no 
possibility of governing the tones, so as to perfbrm tunes^ { 
btrt its very wfHness has a peculiar charm, reseniblfng 
aerial music ; and its great portability is imotlHir recbttk- 
mendation to it. 

We do not recollect musical tones being prodfuced in 
this manner in any other instrument ; it may possibly lead 
to some useful applications in the construction of organ- 
pipes, the tones being frequently peculiarly soft and deli- 
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cate ; although it is capable, when forcibly blown through, 
of producing the most harsh and discordant ones. 



L. — On the Glass Furnaces used in India. 

WITH FIGURES. 

• 

We have described these furnaces in our last number, in 
our extracts from Dr. Buchanan's '* Journey from Madras, 
through the Countries of Mysore, Canara, and Malabar," 
so that we have now merely to refer to the figures of them 
contained in plate VII. 

, Fig. 4 is a section of one of the three furnaces for making 
glass, which are usually constructed side by side, under a 
sort of terrace, a is the circular shelf or platform upon 
which the crucibles b b, containing the materials, are placed ; 
it has a hole c in its centre, through which the heat and 
flame from the fuel placed in the cavity /2 below ascends; 
and another hole e in the middle of a flat stone, which 
serves as a cover to the opening in the crown of the arch of 
the furnace, through which the crucibles are introduced or 
withdrawn. The fuel is put into the furnace at the side 
cavityy. 

, Fig. 5 is a section of the furnace used in working the 
glass into shape, g is a circular cavity made in the floor 
of the workshop ; h a flat and conical cover to the furnace, 
made of baked clay ; i i i three of the four openings made 
around the cover ; by one of these, the fuel is introduced, 
down an inclined plane j ; and the three others are for the 
workmen to take out the glass by. A; A; are two of the 
three pots conjtaining the glass, and which are supported 
upon as many earthen brackets / /. 
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LI. — On the different Black Colours. By tfie late cele- 
brated William Lewis, M.B. arid F,R.S. 

(Concluded from page Z15. J 

The dyeing of Hats Black, — The instructions of M. 
Colbert direct hats to be first strongly galled, by boiling 
them a long time in a decoction of galls with a little log- 
wood, that the dye may penetrate the better into their sub- 
stance ; after which, a proper quantity of vitriol and de- 
coction of logwood, with a little verdigris, are added, and 
the hats continued in this mixture also for a considerable 
time. They are afterwards to be infused in a fresh liquor 
of logwood, galls, vitriol, and verdigris ; and where the 
hats are of a great price, .or of a hair which difficultly takes 
the dye, the same process is to be repeated a third time. 
For obtaining a colour of the utmost perfection, the hair or 
wool is ordered to be dyed blue previously to its being 
formed into hats. The present practice is more compen- 
dious, and affords, as we daily see, a very good black. 
Thie method of our. hatters^ as I have been informed, does 
not differ materially from that of the French, described in 
the Encyclopedie, which is as follows. 

An hundred pounds of logwood, twelve pounds of gum, 
and six pounds* of galls, are boiled in a proper quantity of . 
water, for some hours ; after which, about six pounds pf 
verdfgris, and ten of green vitriol, are added, and the liquor 
kept just simmering, or of a heat a little below boiling. 
Ten or twelve dozens of hats are immediately put in, each 
on its block, and kept down i)y cross-bars, for about an 
hour and a half; they are then taken out' and aired, and 
the same number of others put in their room. The two 
sets of hats are thus dipped and aired alternately, eight 
times each; the liquor being refreshed each time with 
more of the ingredients, but in less quantity than at first. 

This process affords a very good black on woollen, ajid 
silk stuffs, as well as on hats, as we may see in the small 
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pieces of both kinds which are sometimes dyed by the hat- 
ters. The workmea lay great stress upon the verdigna^ ai^^- 
affirm tliat tb^ eaoiiol dye a bat -witb^^ut it | it were to 
be wished that the use of this ingredient was more com- 
mon in the other branched of the black dye ; for the hat- 
ter's dye, both or silk and woollen, is reckoned a fitter 
bhick than what is ccHnmonly produced by the wocdlen or 
silk dyer. 

Of the dyeing of Linen and Cotton Black, — ^llie blaek 
vitriolic dye, though rery durable on the substances hitherto 
mentioned, is perishable on linen and cotton. Pieces of 
hnen and cotton cloth, and skeins of thread, boiled first 
with galls, and afterwards infused and dipped repeatedty 
in a decoction of kjgwood wjth Titriol> received a good 
black colour ; but both the brownish stain which the galls 
eommunieate, and the blackness superinduced by the vi- 
triol, were in ^eat measure discharged by washing with 
soap ; even the rusty colour which the vitriol of iron gives 
by itself, seeming in this way of application to be less fixed 
than if it had been employed without the galls. Steeping 
the linen for a month, previous to the dye, with galls, and 
with oak-bark, by which method fishing-nets receive from 
the astringents a pretty durable stain, was her^ of no ser- 
vice, the blaek dye proving equally perishable. 

The dy^rs of thread follow a process somewhat difierent 
Irom the above. 71>6y first steep the thread in alum-'water 
for several days, and then dip it repeatedly in the dyeing 
liquor, eoid, oi only lukewarm. The dyeing liquoi eonsi^ 
of th^ irony and astringent matters mixed together ; and 
in the room of» or along with, vitriol, they use. either filings 
of iron, or the muddy matter, by some called slip, found 
in the troughs of grindnsitones, where iron tools ase ground. 
The wcdlen dyers are sometimes required to dye «eertain 
piaees of linen black, and in such oases they practise a 
mel^od of the same kisul ; steeping the piece first in alura^ 
water for two or three days^ and then dying it in their 
SHxed black liquor. By this means the colour is made to 
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hold' soQiewiiat better; but how pefi^able it still ta^ we 
may see m all bbx^k thread. 

As the stain produced by solutions of iron is v^y fixed 
on linen and c^otton, and ad the perishableness of the black 
dye seemed to be owii[ig to the astringent matt^ of the 
galls not sufficiently penetrating or uniting with the 
vegetable fibre, and therefore, so easily coming off, and 
carrying the superinduced vitriol with it, I boiled pieces of 
linen and dotton, first in solution of viUiol, and afterwards 
with galls, hoping that the vitrid, fixmg itself first in the 
^loth, would make the astringent matter applied upon it 
Ukewise fixed. But the evei^twas otherwise; the colour 
did not pro?6 so black as when the contrary method of ap- 
plication was feljiDwed, and the blackness was rather more 
destructible* 

The colour of indigo and madder being very durable on 
lin^Q, it was hoped that a ground of these might contribute 
to fix the black* I therefore made trial of sundry pieces 
of red and blue Unen, dyeing them black by the methods 
greedy described. They appeared to have no advantage 
over those which ha^ been dyed directly from white; the 
black was easily washed out, the blue pieces remaining * 
iiearly of their original colour, and the red ones a little 
darker than at first. 

After many fruitless attempts with different solutions of 
Iron and different intermedia, no probability of success ap- 
peared to remain, unless the vegetable substance could be 
changed as it were, or impregnated with an animal prin^ 
qiple. Accordingly, I boiled hnen and cotton, previous to 
the galling, with, weak solutions of animal glues, but the 
success was no better than before. 

In the fourth volume of the Memoirs of the correspon- 
dents of the French Academy of Sciences, M. TAbbe 
IVI^i^ead gives a curious dissertation on the red printed cot» 
tons of the East Indies ; in which he describes a method, 
practised by the Indians, of impregnating their cotton with 



284 On the different Black Colours. 

animal matter, in order to its receiving a red stain. A ley 
is made from the ashes of a certain kind of wood, and 
with this is mixed some sheep's dung, and a quantity of 
the oil of sesamum, in want of which oil they use h(^8 
lard ; these ingredients stirred together are said to unite 
into a milky liquid. The cotton is steeped in this liquor 
during the night, and exposed to the hottest sun during 
the day, for a fortnight. The author above-mentioned says 
he tried this process with the common expressed oils, with- 
out success ; but that with hog's lard it succeeded perfectly. 
On reading the Abbe Maz^as's paper, I immediately set 
about trying what effect a like preparation would have in 
regard to the black dye. Here a considerable difficulty 
occurred in making the mixture ; for with a strong ley of 
wood-ashes, or with a solution of purified alkaline salt, the 
lard could not be made at aU to unite by stirring, or even 
by boiling ; the liquor acquired no milkiness, and the lardi 
floated distinct on the surface ; and, indeed, it was not ex- 
pected that a perfect union of this ingredient could be pro- 
cured without the use of the caustic ley of the soap-boilers, 
prepared with quicklime. The intention, however, being 
only to obtain a soap made with animal fat, and the com- 
mon soft soap being such an one, I mixed soft soap and 
sheep's dung well together, three parts of the former to 
two of the latter, and diluted the mixture with warm water. 
Some pieces of linen and cotton cloth, and some skeins of 
linen thread, were steeped in this liquid every night, and 
hung out in the day time, not indeed in a hot sun, but in 
all that the. month of December afforded. The subjects 
were then all dyed black, by the second of the processes 
described for woollen cloth, and some of the same kind 
unprepared, were put into the dye along with them. All 
the pieces being taken out and washed, the prepared ones 
appeared to hold their colour better than the unprepared, 
though not in such a degree as to make the process inter- 
esting to the workman. From this show of success, how- 
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ever, in an unfavourable season, the experiment seems 
worthy of being tried again iii more advantageous circum- 
stances. 

We have seen that linen and cotton are stained of a 
lasting black colour by certain vegetable juices ; and that 
these juices might probably be obtained in quantity, if not 
in our own country, yet in certain parts of the British do^ 
minions, some of the trees which afford them being natives 
of the American settlements. Till this branch of vegetable 
curation shall be established, the British artist can receive 
little benefit from knowing the materisjs with which the 
deep black staih on the Indian cottons is said to be fixed. 

We have seen also, that a black colour, or a colour ap- 
proaching to blackness, may be produced on woollen cloth, 
from a combination of two other dyes, viz., by applying a 
full madder^red upon a deep blue ground. Both the blue 
and the madder-red can be fixed upon linen as well as upon 
woollen ; and accordingly I tried compounding them upon 
linen in different Ways, sometimes applying the red upon 
the blue, and sometimes the blue upon the red. In several 
of these expenmentis, the linen, as it came out of the dye; 
appeared of a good black colour ; but, on washing it, so 
much of the colour was discharged, that only a kind of 
dark purple remained. 

Some printed linens and cottons have a durable black 
stain; which, as I am assured by st skilful and ingenious 
artist, is made with madder and a solution of iron. A 
quantity of iron is put into sour strong beer ; and to pro- 
mote the dissolution of the metal, the whole is occasionally 
well stirred, the Uquor at times drawn off, the rust beaten 
from die iron, and the liquor poured on again ,* a length of 
time is required for making the impregnation perfect, the 
solution being reckoned unfit for use till it has stood at 
least a twelvemonth. This solution stains linen yeHow, 
and of different shades of buff colour, and iE^ the only 
known material by which these colours can be fixed on- 
linen. The cloth- stained deep with the iron liquor, being 
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afterwards boiled with madder, without any other aAlitmi) 
becomes of the dark colour which we see pa printed Uoem 
and cottotis^ which^ if not a perfect black, has a very near 
lesemblance to it. It is submitted to the cooMderaliQVi of 
those whom it may concern, whether this fixed colour would 
not be preferable on linen thread to the perifihaUe black 
with which line^n thread has hitherto been dyed. It is 
probable, that even a better black might thus be dyed qu 
thread, than that which the printer on linen produces ; f<y 
in this last business, while some parts of the linen are 
stained deep wit^ the iron liquor, in order to their facdng 
made black, others are stained paler, with the same liqufv 
diluted with water, for making purple; and others,. de- 
signed to be red, are prepared with a solution of alum and 
sugar of lead (acetate of lead) ;«all these colouto' are dgpsd 
in one and the same copper of madder^ with ^ ktat a littk 
below boiling ; a boiling heat would give the dark taiwsij, 
or blackish hue to the red, and therefore, in this- pnicessi 
must necessarily be avoided ; but for the same reason, it 
would contribute to deepen the black,* and therefore ought 
always to be called in aid where thread, or entire pteeesi o£ 
linen or cotton, are to be dyed of this colour. 

Tke staining of Wood, Ivory y SioneSf ^. Bla^^-r^^Ebe 
staining of wood black for picture frames, &}c. depsndsr mb 
the same pirinciple with the black dye. For a deep biaftk, 
the wood iB brushed over four or five times with a warm 
decoatio^ of logwood, and ^ft^war<iEi suffered to ^ 
thcMToughly between the severaLapplications of the Itqiiorsf 
thus prepared, it receives a, fine doep blstek colour^ fycm 
being washed over with a solution of vitriol ; in the roonr 
^ which, some use a dohtti^i of iron in vinegar, keeping 
the vinegar for this purpose upon a quantity of the filings 
of the metal, and. pouring o^ a little as it is Waited. A 
pretty good black is obtained aiso m^re expeditiously, by 
brushing oyer the wood first with the logwood hqjaor, and 
afterwards with common ink. 

Plumier, in his '* Art de Tourniry" directs the wood to 



Oh the dij^ermt Black Colours. &f7- 

be ^revitittdy washed twica, with the second partitig water 
«f the fciftn^ra (aqua ^cundaforti, separatoria ; emt forte 
sMe^wie) ; by #hieh I suppose he means, not aqua forHs 
itself, biii the <lk)ttition df copper in aqua fortis remrnmng^^ 
lA^iN Aq i^lrer h^ baefo predipildted. Washing with aqmi 
Ibrti«il^£t5 feUAd la imt^^t the proditctiion <»f auy U»c!k 
c6fo«^t>n ^^ app)i€»tkto cf vitriol smd astnngetiiss^ as in^ 
deed Wfts ^peeted, thd» atcid li^ijuot deslXiC^ing the odcmr 
df Mk dhteiidir ift)£^e; a: saturated sokition of copper ia 
^i^a^fortis^^ipipesired to be of no immedist^ injapy/but it 
speared s^bo to be of no' advaoirlage. 
^ Ivory yhmcy Aom, and other solid parts' of anifliaik, majT' 
be stoned Idack ia the spame nsanner as wood. Tbey like-- 
wiise t^ceite a deep blaek stain from solution of siiyer^ 
#]$i(5k sboidd be diluted widi water to suoh a d^ee aj». 
tMr «eii^ly to eotfodie th^ ffldbject, and applied two or 
three tittM if neeeasavy^ at considerable intervals^ the mat- 
ter being e^fMed as much as possible to the sun, to hasten 
liie appe^anee mA deep^isig of the eolouv* Hair also> 
made perfectly dlean, and moistiened with tbe'samesobitiQnr 
iis changed fr^m a red, grey^ C(r other disecgreeaUe eoloax, 
lO" a brown, ^r ^deep btadc ; the liquids common^ sold 
Mtder the nameof h^sof-woters, aie at bottom no im>re than/ 
aoli^»ons of silver diiated largely with waM^er, with the ajd^ 
dition, perhaps^ of dther ingredientsVwhiGh'^ton^ribiite no-^ 
tllidgto^^dr effieaoyv Tbe> solution ^ouM be f tdly satu- 
laMild with tike silver, th»t>tbexse may be: no more acid in; it 
tban^i^ neioOBsary forbolding the metal> dissdved ; and be- 
Sidiea diltilion with water, it wiH be proper to add . a littte 
seotifiedspnit of wine, for die further dulcificalion of the 
^idv It must be observedv that for diluting the solution^ 
dv^iHed water, or pune rain; wator, must always'. be used*;., 
iShi^ eommon spring; waters tnming it milky, and precipi- 
tating & pai^'Of the dissoked^ silver. It is to be obsenrc^ 
l^tso, that if the liquor touches the skm, it hels the same 
effect thereon as on the matter to be stailied,: changing the 
part moistened widi it toan indelibk-black. 
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Marble. — It is difficult to introduce into marble a true 
black colour. Solution of silver sinks deep into the stone, 
sometimes an inch or more ; but the colour it communicates, 
at first reddish or purpUsh, deepens only to a brown. M. 
du Fay, in the* Memoirs of the French Academy, for the 
years 1728 and 1732, gives two methods of staining marUe 
of a blue colour, approaching more cht less to black, accord- 
ing to its deepness, and not ill resembling those which are 
naturally found in some marbles : one is, with essential oil 
of thyme, digested in volatile spirit of sal ammoniac ; the 
other, with tincture of archil. When the oil of thyme is 
digested with the volatile spirit, it becomes first yellow, 
then red, then violet, and at last of a deep blue. In six 
weeks' digestion, it had acquired a pale blue, and in this 
state gave little colour to marble : after standing for six 
months, it was deepened almost to a black blue, and being 
now applied on warm marble, gave the stain desired. 

With regard to archil, a tincture of it in water is appUed 
on cold marble, and renewed as it evaporates, till the colour 
is sufficiently deep. Though the colour of archit is very 
perishable on cloth, yet in marble it appears to be more 
durable. M. du Fay says he saw pieces of marble stained 
with it, which in two years were not sensibly changed. The 
colour, however, though made very deep, is far from being 
a true black, being rather a dark purplish blue. 

The porous marbles, which admit water to sink into them, 
I have stained of a full black cdour with common ink,- 
either by applying on the warm marble an ink already 
made, or by the alternate application of astringent liquors 
and solutions of iron. With the more compact marbles, 
this did not succeed, though they were heated so far as to 
make the liquors boil upon them : in some parts the co- 
louring matter scarcely penetrated at all ; and where it did 
sink a little into the stone, it was so dilute, as to appear only- 
purpUsh. The spirituous tinctures seemed to penetrate 
better than the watery infusions. 

On marbles which would receive the inky matter, I .tried 
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the alternate application of solutions of lead and of s^lr 
phureous solntiops, applying sometimes the one first, apd 
sometimes the other j but .could not . find that they pro? 
duced in the stone any degree of : the black or dark colour 
which they dp upon paper. By solution of copper, ngia- 
naged as at the end of the following process, and by a 
solution of rthe metallic part of cobalt in aqua regia, evg^ 
ployed in the same manner, the most compact piecjes were 
stained black; though this process requires too great, c^ 
heat to be practised on marble without danger of injuring 
the stone. The colour wluch solutions pf gold ^mmunic^tp^ 
to marble in its deep shades, obtained by rep^s^ted; ^ppU^t 
eations of the solution, approaches very near Jx>!l)}a$k.. : 

Agate, S^c. — Several of the hard stones which strike fire 
with steel, receive a dark .stain, inclining to black, frojai 
solution of silver. . M. du Fay relates, in the French Me- 
moirs for 1726, thatr to chalcedony, this solution gave a 
reddish-brown colour; to oriental agate, a blacker st^AQJ 
to an ag|ite spotted with yellow, a purple;. to the jade- 
stone, a pale brown; to the common emerald, an Opaque 
black ^ to the white, parts of the common granite> a yiojiet, 
equally deep; to serpentine stone, an, o}ive colour; whil^ 
the much softer slates, talcs, and amiantims, received from 
it no colour at all. Former experiments mad€^ by ipe: afforcl 
room to suspect that the solution of silver stains, stones, only 
in virtue of their containing a calcareous eaith, or. such a^ 
earth as the acid is ca,pable of dissolving: if this be theoase^ 

there is little wonder that some of the hard^stoaes should 

,„. ■ ... .... ^ , ^ 

be stained, and some of the softer ones he .uiiaffected hy iU 
Among the hard stones that have been tried) the aga^ 
seem to be those which are acted upon most readily ; they 
are also those which have pftenest been attempted to 
be stained. The solution shpijild be.];n^de in strong , aqua 
fortis, or spirit of nitre (nitric acid), and be fully saturated 
with the metal. The stone, after the fluid is applied, 
should be exposed to the sun for two days or more ; and 
if, when dry, it be removed into a moist place, and. after- 

VOL. II. u 
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wards exposed again to the san, the production of the eo^ 
kmr will be the more speedy. After die sUme has acquired 
the full colour which the first quantity of the soIuti<m eaa 
eommunieate, it may be moistened with more^ and this re- 
peated two or three times, by which the colourwill be 
deepened, and made to penetrate further. M. du Fay 
found that an agate, about a sixth of an inch in thickness, 
by applying the solution on both sides, may be stained 
throughout its whole substance. The tincture, howerer, 
is rarely uniform on these or other stones ; most of them 
hliving veins, which, though undiscemible in the natural 
stcme, are in this process made apparent, being more easity' 
or more difficultly penetrable than the rest of the raaS8> 
and siHuetimes forming not inelegant varieties in the stained 
skme« 

M. du Fay observes, that though stones may without 
much difficulty be stained by solution of silver, yet it is 
scarcely possible to form very neat desi^s on them, on 
account of the spreading of the Uquid ;^ and that this im- 
perfection appears to be the less, according as the solution 
is the more saturated, so as to dry or crystallize the more 
speedily. An easy method of obviating this inconvenience 
k suggested by the practice of the engraver ; for the means 
by which he confines the aqua fortis on his copper-plates 
to the minutest strokes, would doubtless answer the same 
iiit^ti(m here. The surface of the stone being coated with 
a proper tenacious substance which the acid cannot act 
upcm, as the composition called etching-wax, which con- 
sists of resinous substances melted with wax, or boiled 
with oil to a due ccmsistence, and the drawing b^g made 
through this ground, so that each stroke may reach down 
to the stone, it may be presumed, that the solution of silver, 
afterwards applied, will no whare spread ftirther than the 
parts thus laid bare. 

The stones thus coloured by art, differ from the natural, 
in two remarkable properties of the colouring matter. The 
natural stones resist moderate heat, by which the artificial 
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areingi^eat part destroyacL The nfitural stonqs/ steeped 
for several hours in aqua fortis, suffer tK> apparent change ; 
whilst those, which haFe been coloured by art^ ohnost en-^ 
tirely lose their colour; It is obsenrable that the cdour 
destroyed by aqua fortis is restored again by exposing the 
stone to the sun; but that the colour destroyed byfire^ 
cannot be recovered without a fresh application of tibe 
colouring sdution. ' 

Th^re is another method of staining stones; of a colour 
more truly black than , that which the solution of silver 
communicates to most of them, and with this further dif'^ 
fenence, that the colour being produced by fire, I have nc^ 
found that either fire or aqua fortis will, destroy it Pieces 
4>f different stones, marbles, pebbles, flint, S&c«, were washed 
over with a saturated solutipn of copper made in aqua fortis; 
when dry, they ivere put into a crucible, and kept for ^ 
little time in a fire, just sufficient to make the vessel al- 
most red hot. All of them were stained in the parts, whidhi 
had been moistened with the solution, of u black coloujr> 
durable, 9»d pretty de^p, thoi;igh it had penetrated only ^ 
v^ little way into the vi^bstance of the stones. 

When the smooth surface of ^n agate, or other stone 
jDqt dissolvable in aqua fortis, is moistened with the copper 
solution, if a small iron nail be set upright on its head in 
the middle pf it, the iron absorbs the acid from the coppei;^ 
Qjfid the copper now separating from the fluid, shoots into 
fine ra^iifications, like the branches of trees or shrubs, 
generally pf a very elegant appearance. If t}ie nail bp 
then removed, and the corroded iron carefully washed off, 
by dipping the stone into water, the vegetations may be 
changed by heat i/o the saipe black colour ^ the simplje 
sedations of copper, in the foregoing experiments, so as 
greatly to resemble the figures naturally found i^ certain 
Atones, as that c^,lled the Mocho-stone. The colour is not 
indeed fixed in the stone, like that resulting from the solu- 
tion of copper alone ; but a plate of crystal laid over it in 
the manner of a doublet, conceals this imperfection. . Tkp 

u 2 
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only dtffieolty in this operation consists in the washing, in 
which great dexterity is requisite, to separate the corroded 
iron, which would give a rusty stain, without washing off 
or disordering the fine vegetation of the copper. 

Black Glass and Enamel, — ^There is a species of b)adL- 
ness, as we have formerly seen, which results in certain cir- 
cumstances, from the simple deepness or concentration o( 
other colours. Thus many vegetable juices and infiisions, 
yellow, reddish, blue, 8cc. on being evaporated to the thick 
consistence of an extract, look black; and tbese black 
masses, when spread thin, or diluted with water, exhibit 
again the original colours of the liquors. Something of the 
same kind seems to happen in glass and enameL Smalt 
or Zaffire, which in a certain proportion give a blue coloor 
to vitreous bodies, if employed in a larger quantity, make 
them black. Manganese, which in a small quantity, gives 
a purplish tinge, in a large one gives a black. Prepara- 
tions of iron, whose colour in glass, in a dilute state, is 
sometimes yellow, and sometimes greenish or bluish, are 
always of a dark brown or black, when the glass is over- 
dosed with them ; hence many of the ferruginous earths 
and stones melt into a black glass, as the coloured clays, 
tjeveral slates, and the stone called whynn-stone, with which 
some of the streets of London have been paved. Black 
^glasses, or enamels, made on this principle have, however, 
like the concentrated vegetable Uquids, one imperfection ; 
•that though of a deep black colour, when in masses of any 
considerable thickness, yet when spread thin they always 
^betray some of the original colour, or of the particular bue, 
which they would have if the colouring matter wbs in less 
quantity. The most perfect black is obtained by adding 
a mixture of two or more of the above darkening materiab : 
instead of taking colourless glass or enamel for the basis, 
it will be of advantage to use fragments of different co- 
loured pieces ; and compositions which have beeii spoiled 
. in trying to tinge them of other colours, answer as well for 
this purpose as any. 
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r^ The coamon black glass, of which beads are made for 
uedklaces, 8cc. is coloured, as I am informed, with manga- 
nese only ; hence, when powdered, it looks of a dirty purple 
colour. The manganese, perhaps, increases the fusibihty 
of. the glass, for an ingenious friend observes, that in 
making impressions in different kinds of glass, he has found 
this black sort to be by far the most fusible of any. That 
there is a strong action between the manganese and the 
glass may be presumed from the great effervescence which 
happens on melting them together. One part of manganese 
is sufficient to give a black cq^our to near twenty of glass. . 
, The enamellers require a black more perfect than that 
which manganese alone can produce ; and employ, as I am 
informed by an experienced artist, a mixture of manganese, 
zaffre, and scales of iron. These ingredients may be mixed 
together in equal quantities, and one part of the mixture 
be added to, and melted with, fifteen or twenty of the usual 
bases of enamels. ^ 



iAI^— On Improvements in Gas Lighting. By the Editor. 

We are glad to find that Mr. Reuben Phillips's improved 
mode of purifying coal gas is getting into use ; he effects 
it by passing the gas from the retorts through a number of 
beds or thin layers of lime placed upon sieves laid one 
upon another, . the lime having been previously brought to 
such a state, by adding more water to the hydrate of lime 
in powder, that, it is found, to adhere together, on grasping 
a handful of it> and can thus be spread over the sieves,, 
leaving interstices between the coherent parts, sufficient 
to afford a free passage to the gas through the different 
layers contained in the sieves. The sieves are heaped upou 
one another to the number of perhaps ten or twelve, each 
sieve having a water-joint around it, into which a rim, 
descending from the one above it, enters, and thus renders 
the joinings gas-tight. The gas, after passing only once 
through the lime in a pile of these sieves, is found to^be 
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soflSciently purified, and> indeed, & in da]iger<^loBiiig a 
portion of its illnminatih^ power from being over punfied. 
We have tseen the Kme after having thus performed its 
office, thrown out of the sieves, in the form of sphaictl 
masses, coloured yellow, greto, pink, &c. and heatings and 
giving out steam, arising from the axhmonia in the lime 
combining with the water in the air. This lime is found 
fo be capable of making a good mortar, with the addition 
of an equal quantity of fresh Ume. 

By this method, the labour of turning the agitators, 
which are necessary in using the cream of lime ta purify 
the gas as usual, is entirely saved ; and the great nuisance 
arising from the stench of the impure cream of lime, re- 
moved from the washers, mixed with sulphuretted hydro-, 
gen, ammcHiia, 8cc. is completely obviated. 

In those establishments, however, where the gas-wash- 
ing apparatus is employed, great improvements in the use 
of it may be made, by adopting the judicious system in- 
troduced by 6. Lowe, Esq., in the chartered company^s 
gas works, m Brick-lane, Old-street. Instead of sufiering 
^e above nuisance to continue, as was the case previous 
to his undertaking the superintendance of the works, he 
now evaporates the impure cream of lime, to the consist- 
ence of a thick mud, by putting it into cisterns, formed in 
the ash-pits of the retort ovens ; and thus he not only 
increases the effect of the fuel contained in the ovens, by 
passing the steamfrom the evaporating water through them, 
but he finds that the cast-iron furnace bars vnH last a 
much longer time than before he adopted this plan. When 
. the mud is thus formed, he spreads it over the tops of the 
retort ovens, and completes the drying of the lime. In 
this state it becomes so caustic, that the workmen who em- 
ploy it in luting the mouths of the retorts, are obUged to 
wear gloves in order to protect their hands fromfthe effects 
of its corroding action upon the skin. 

Mr. Lowe showed the Editor lately, the mode he has 
also adopted of converting the coal-tar made in the Brick- 



latie w(M^8 (Whicih has. accumulated in the Peter-steet 
gas works to an enomioiis extent) into fuel, whereby ta 
assist in heciting the I'etorts. He causes th^tar to de-^ 
sc^mI through a hole made in the tar main above, in a 
tiiin stream^ into a funnel^ fixed into the top of a bent ircai 
pipe, which passed into the iietort oven, through a small 
hole made in its fitmt ; here it is delivered u^pon the red 
hot coals contained [in the furnace^ and is instantly c^cua*- 
terted into a bright flame> by which the retorts are uni- 
formly heated from end to &^ in the most complete man- 
ner. Hem ag^ he has converted a nuisance into an 
advantage. 

In the new retort^house^ eredted at the Brick-lane woiks, 
mader the suparintendance of Mr. h&We, he has greatly 
increased the comfort of the labourers employed in charging 
and emptying the retorts, by having only one row of ovend 
<Nrected therein^ and v^tilating the hous^^ by lerming iii 
the wall, opposite to the fronts of them, windows or Othe^ 
openings. The wotkmen thus^ instead of being plated 
between two fires> as is the cai^in the retort-hotraes, as 
usually constructed, here perform their laborious d^]ftie^ 
in comparative ease. 

An intelligent friend informed us recently, that in the 
gas works at Ghent, in Fland^s, where, in consequence of 
the high price of coals, they were obliged to extract gas 
ftota reshi, and had adopted Mr. Daniel's process for that 
jpiurpose, the retorts were destroyed in so short a time, that 
the expences of replacing them would have been enormous. 
In this predicament, and afW frequent comphdtits had 
been made to him, Mr. Daniel resolted upon taking Mr. 
Lowe with him to Ghent, where they found the fact to be as 
represented. On investigating the cause of this etil^ Mr. 
Lowe found that the retorts were destroyed not so mu6h by 
the action of the fire upon them, as by the corrosion of the 
piffroligneous acid, extracted from the resin, in converting 
it into gas. Mr. Lowe provide a remedy for this mischief, 
in the employment of lime to heutndize the acid. 
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The same friend also mentioned^ - that he had Beea at the 
wtnrkshops of a- mairafdcturer of gas lanterns; in London^ 
the head of several which had been corroded so nearly 
timnighy by the action of the sulphoric acid and wata: 
upon them, which is extricated in the combustion of the 
oMinary coal gas^ that the finger could be passed througk 
them with the greatest ease; and this effect had been 
produced in a very short space of time. The Editor, oa 
calling upon the manufacturer to ascertain the &ct, found 
it to be as stated ; the inm being converted into rust, and 
nothing left but the outward coat of tin, and the paint 
with which it had been covered. 

. The foreman stated that this was a very common occur- 
ence, and was entirely caused by the maker of the lan- 
terns neglecting to paint the inside as well as the outside of 
the covers wijth oil-paint; and which his employer con-^ 
stantly made it a point of doing, not only on first sending 
them out of his manufactory, but he also periodically t8- 
newed the painting afterwards ; and. that in this way^ and 
by this cheap and simple expedient, the lanterns were 
made to endure fot a coiisiderable length of time. 



LIII. — On the Advantages of employing Charcoal to Light 

Fires, By the Editor. 
In the domestic use of the anthracite, or blind. coal, in the 
United States of North America, they have found it expe- , 
dient, as we have fom^friy stated, to employ charcoal to 
kindle it ; in like manner we conceive it would be equally 
desirable to use it in the , combustion of g^-coke, as this, 
like the anthracite, is equally destitute of bitumen. 

The chymist and the metallurgist are well acquainted 
vnth the value of charcoal. for the purpose of lighti^g their 
fires ; but it yet remains to point out its very superior ad- 
vantages over that most extravagantly expensive article of 
domestic economy, fire-wood, in domestic life. 

When a fire is already kindled, in order to light soiother 
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:£revivith charcoal, we have .only to lay three or four pieces 
of it between the bars.of the grate ; ai^d having then laid 
a few bits of fresh .coal upon the bottom of the gi^ate ip 
.which the secondfircisto.be made, to lay thB kindled 
.pieces of charcoal upon them, only taking care that the 
.ignited parts be placed in juxta^rposition. These may then 
Jbe, covered, either .with .embers or with, pieces of fresh pit 
coal, and upon directing the blast, of the common hand 
.bellows upon them, the heat of the charcoal will be imme- 
diately^ ^eatly excited, and the.n\ore vehemently we blow, 
the more, vividly will the charcoal bum, and instantly 
communicating fire to the fresh coal,, the flame from that 
-will farther, aid ihe combustion of the charcoal, and a brisk 
fire be pr^ently made. : .Qn> the contrarjr, in lighting a fire 
(by. the help of theqrdinary fire-wood, we must patiently 
twait.a cousiderable time before venturing to blow it, unless 
we would either extinguish it or blow it entirely out of the 
grate. . ^ 

In; the case, indeed, of there being no fire previously 
lighted, we must ignite the pieces of charcoal by directing 
the flame of a lamp or candle upon them with the blow*- 
pipe, and then proceed as above directed. iHere the small 
pumice-stone furnace of our invention, and which was de- 
scribed by us in the first volume of the Technical Reposi- 
tory , will be found of great use, both to contain the char- 
coal whilst directing the flame of the lamp or candle upon 
it to kindle it, and more particularly in afterwards exciting 
it with the bellows. 

We hqpe to be excused, for this detail upon ,sq trite a 
^subject as kindling a domestic fire; but to the,stud^t, 
who ought to render himself independent of any otheir 
help at all times, and the more particularly when he wishes 
.to enjoy the great bei^efits arising firom early rising, in the 
-pursuit of any important employment ;, that information, 
;by the adopting of which ha can qi^ickly secure tp himsdif 
the comforts to be derived from a cheerful firi^. ia a^cc^ 
morning, will be duly appj^eciated; and should he also, 
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from this practice^ acquire a facility in tbe use of that 
valuable instrument^ tbe blow-pipe, it will ba of immeniie 
▼alue to him on many other occasioiMk 

With regard to obtaining a light, we are obliged to states 
that after all that has beeA done, the Gennan and Freneh 
juractice of striking fire with the .flint and steel, upon a 
pieoe of amadou, or Gennan tinder, laid upon the flint, near 
to its edge, is most to be relied upon. There is no trustiiig 
to the strength o£ the sulphuric aeid contained in. the fire 
bottles commonly sold, as it is continually attractii^ 
moisture from the air, owing to the imperfisct manner of 
closing the bottles ; and when we wish to employ it after 
standing awhile, it most commonly foils to ignite the ehe^ 
mical matches. With respect to the obtainnig fire with 
the fire-tube, acting by compressed air, although we have 
prdTided ourseltes with one of the best of them, yet we 
'have either found the piston to have become haid^iepd by 
cold, or stiffened by the thickening of the oil with whidb it 
is lubricated, and madeiUFtight, so, as to fai} us in the time 
of need. It is, therefore, well worth while to acquire a 
iacility in procuring fire and light in the mawier above in<^ 
dicated, with the flint and steel and Gknrraan tinder, now so 
commonly employed. here by those who are in the habit of 
smoking cigars. 



B n .r . 



iilV. — On an effectual cure for Stnoky Chimnie^. B^. Mr. 

S. MORDAN. 

Mb. MoRi^AN, the pataatee of the ever-pointed pencils, 
Acmed the Editor lately his contrivaiiice for preventing his 
kitchen chimney from smoking, and also for quickly ex- 
eiting his fire, without the aid of bellows. 

His fire-place, like muiy others, bad a wide open chin^ 
iMf to it, and was continually amioying his fannfy by 
sBM^mg. He determined, therefore, to contract the throat 
of his chimney in the following judicious mamier :- — He 
tCaisBed the entiire ^ypemng at the bottom or throat o( the 



On tfHe iippU^tia^ o/HUman Labour, tfc, 29d 

6lHtimey to be etoftM ut)> \ntik the ^stc^^cm of im up¥igh^ 
flue^ just abore the^top of the grate^ about a foot wide and 
m^, and which led intathe chimBey. To the face of tliis 
ffi^e he applied a* sqttAtt^ flat fiUme of Wrought-ircm^ haying 
tip{ight grooves mad^ on each side of il^ in which a mft of 
fao6id> made of sheetr-irbn^ could slide up and down. This 
tided is open behiild^' and proji^ots about a foot square in 
ftont of the ^nnney biekck^ over the fire-place or grate, and 
is sloped off at its tdp^ towards the back of the chimney, 
and it has a handle in the frOiit «6f it to raise and lower 
it by. 

When the hood is elevated, it serves to guide the smok^ 
knd heated sdr into the upright opening leading into tli^ 
chimney, its sides 'being closed to fit the upright b^ck of 
the fire«place ; and the fire then bums in the usual manner, 
but tibe chininey never smokes. When, however,- he wishes 
to excite thefire at any time,* he lowers the hbod until its 
bottom nearly reaches down to the tops of the cheeks, or 
two keepers of the gtate, and the fire, by the draught thui$ 
caused, instantly revives. In addition to^ this hood, he 
likewise occasionally hangs upon ledges^ formed upon each 
side of it, an appendage made of dbeet inm, which lengthens 
it so that its sides fit close upon the tops of the keepers, 
and thus the air Can only ^n access to the fire through 
the front and bottom bars of the grate, and then, indeed, 
the fire bums most vehemently. 



LV;-— On the application of Human Labour to working 
Pumps in drawing the water out of the Thames Tunnel, 
instead of the Steam Et^ine. 

We have, in an article forming another part of the present 
number, recommended the (employment of asses, to spare- 
the human labourers, as motive powers, to actuate machi- 
nery. Howevei*, firom the following notice contained in the 
Observer newspaper of Sunday, the 20th ult., it would 
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seem^ that others are possessed of different feelii^. Hxs 
following is a copy of this curious announcement. 

'' The Thames Tunnel, — ^The influx of water that has 
recently taken place, may be considered as only leakage. 
The pumps, when employed, always kept it two feet 
within the hour under head. It may be now considered 
as quite rectified, for on the gradual working of the steam; 
engine, at twenty-five strokes within the minirf^ the pumps 
reduced the water within the shaft to the depth above 
mentioned. Yesterday, so far had the water been ex- 
hausted, that its level sunk three feet below the crown of 
the passages, and so unimportant has the accident ap- 
peared, that it was only thought necessary to occasionally 
bring the pumps into play. A quantity of new machinery, 
prepared by Mr. Maudslay, is, we understand, about being 
set up, the design of which is to substitute, in part, manual 
labour for that of mechanical. It is to be applied, as we 
have heard, to the pumping, and the principle on which it 
is to be worked is that of a capstan, in which twelve hori- 
zontal bars are to be inserted, on which will be employed 
the labour of eight men each, making in the aggregate 
ninety-six ! This is only intended in the event of any pos- 
sible failure in the steam-engine to be made use of. The 
bags of clay and other materials are still throwing dovm on 
the northern bank, on which side ^the only danger was 
apparent." 

Now Mr. Maudslay had not far to seek for an example 
of this very arrangement. In the new Bedlam hospital 
close to him, it has existed for several years, and is em- 
ployed to work three pumps, which raise water from a well 
to the top of the building, and when the cistern there is 
full, it runs down again. This was done, not only for the 
service of the hospital, but likewise to afford the insane 
patients exercise in the open air, a very excellent and 
praiseworthy employment for them certainly ; but we can- 
not advocate it in the case of other persons. 

We are sorry to learn that there will most likely be full 
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einpleyment in this slavish drudgery at the Tunnel works, 
as the metallic pistons/ made by Mr. John Barton, and' 
which have hitherto be^i employed in the pumps, and done 
their work so ably wilJi but little expenditure of fuel in the 
steam-engine, are now removed to mak^ way for others ; 
and the result has been, as we are credibly informed, that 
double the quantity of fuel at least has been required to 
work the piimps since. - 



XVI, — 'On the improved Carriage Axletrees andBoxes^ 
made by Mr. William Mason^ of Margaret-Street^ 
Cavendish-Square, London. 

We have given an account of Mn: Mason's patented im- 
provements upon the carriage axletrees 'and- boxes, usually 
.termed CoUinge's patent, itivol. X. of the Technical Re- 
pository , page. 248; and also the specification of another 
patent taken out by him for his improvements in the con- 
struction of those axletrees and boxes for carriages, which 
are usually known by the names of mail axletrees and 
boxes, in vol. XL of that work, page 193, and to which 
volumes we must refer our readers for the particulars of 
those improvements. 

We have now to state, that he, has lately employed his 
mechanical skill in the perfecting of the common axletrees 
and boxes for carriages of all descriptions. The arms being 
-made truly cyUndrical from end to end, well pbhshed, and 
< accurately fitted with his improved cyUndrical patent cast- 
iron boxes, with four longitudinal groioves inside of thein, 
for containing grease, which, continually circulating around 
the arms, lubricates them most completely; and both the 
arms and the boxes being made as hard as possiUe, they 
will run for several himdred miles without requiring to he 
.taken asunder, or td.be'fresh greased; and indeed when- 
ever ihat operation becbmes necessary, any coachman is 
capable of managing them as readily as the ordinary ones. 

There is also a new provision made for letting the V^heek 
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out, when neceasaiy, ia bad roads ; iSbaB is e ffe cte d 1^ 
fonning an upright elongated hole tbroag^ the ctccewed 
ends of the anns ; and making the screwed nuts either six 
or eight square, there are holes made through eaeh sqnare, 
for the Unch-pin to pass through botii the nut^and the ana; 
so that each thread or turn of the screw is thUB snhdmded 
into six or eight equal parts, by .which means the wiieeLs 
can be let out and secured with greater nicety than usttaL; 

These valuable imptovements are nevertheless not {»o- 
ductive of any additional e:i(pence, as the new axletrees and 
boxes are afforded at the same prices as the ordinai^ case- 
hardened axletrees with wrought-iron boxes. 

We believe these decided and unexpensive improtrements 
cannot fail to render the use of these new axjietrooB and 
boxes general ; and th^ must greatly ccmdiice to theees^ 
and safety of all persons travelling in the carriages, stages 
coaches, gigs, or other vehicles, ntted up witib thjBm, nol 
only in this country, but on the contineilt 6i»pecia%, where 
simplicity must be combined with utility, to cause any new 
improvaxients to be adopted. - 



:*=* 



LVII. — On the Defy superior Melting-Pots made by Mr, 
WiLHAM Mason, Patent A-xle-tree Maker, London. ' 

In. general it is deemed quite sufficient for a melting-pot 
to endure a single day's work. Mr. .Mascm's, however, 
regularly serve two days: and he exhibited one lately, be- 
fore the Committee of Chemistry, in the Society fbr the 
Encouragement of Arts, &c. Adelphi, which had endured 
two days and one night in constant work, and would na doubt 
have served five or six times more, had the iGcmnder been 
able to have persevered in his labours ; but the constant 
and unremitted fatigue he had endured in the experiment, 
quite overcame him. This pot .held seventy pounds of 
cast-inon at a time, and it lasted for twenty-thrte miltings, 
thus serving to oast upwards of sixteen hundred pounds of 
iron I: 
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In casting copper or gun metal, a pot regularly lasts him 
a week ; the heat requisite for fusing these metak b^ng 
lesB than that peeessary for meiting cast-iron. 

It would be improper to do more ot thiB time, than to 
aiULOUQce these facta ; but the public may hereafter be put 
i]QLto possessioa of his very superior fHrpcess for i](iaking 
n^eUing-pots, as it is his intention^ we beli^yey to compete 
ne^t session fqr the premium offered by that society for 
ijpproyed uxelting-pqts. 

Before be began to make his own ^lelting-pots, he con^ 
tinioaUy experienced the evils arising from employing those 
usually sold, such as the loss of metal, fupl, and time, 
arising from their frequent failure ; all of which evils he 
has, by his perseverance, now effectually overconie. , 

. We shall esteem the commimication of his very superior • 
projoess for making melting-pots an important benefit, the 
epaplpyment pf m^lting-rpots being so exceedingly gaieral, 
in a great variety of manufactures. In fact, his pots first 
begin to fail at their brims, owing to the sand and o^de 
from the cast-iron pigs falling upon them> wd effecting a 
partial vitrification of tjieir substance. 

It must be evident, however, that these beneficial i*e^ 
suits could not possibly be obtained, were not Ins windr 
furnaces also constructed upon ^ superior plan; and in? 
deed, his core-moulds, and the whole arrangement an4 
economy of his foundry for his patent cast-iron boxes for 
wheel carnages, are excellent; so also are his lathes and 
tools for boring them, aiid turning his patent axle-trees ; 
and in this manner he is enabled to manufi^cture, even in< 
London, where labour ajid fu^l are so deai', excellent ajrtir 
cles, and at moderate prices. 



304 On Conducthig tht Tramportation on Rail-ways. 

LVm. — On a mode of Conducting the Transportation on 
Railrways, and arranging the passing places, so as to 
avoid the necessity of a double set of Tracks.* 

A CONSIDERATION of great importance in forming a rail- 
way^ is the provision which must be made for carriages, 
moving in opposite directions, to pass each other. In ca- 
nsLis no provision of this kind is required, as a canal miist 
necessarily, to insure the banks from being washed away 
by the disturbance of the water, and to bring the resistance 
to the traction within proper limits, be sufficiently wide t6 
permit two boats to pass abreast every whfere upon the 
levfels. 

With a railway, on the contrary, each carriage occupies 
the whole one set of tracks, and to enable another carriage 
to pass it, resort must be had to another set of tracks. These 
may be formed through the whole course of the line, of 
through parts of the line, at short intervals ; the carriages 
passing from one branch to the other by turning platforms 
brother contrivances, which it is not now my purpose to 
examine. It may h€ observed, hojvev^r, that no niode of 
forming these, that is, of uniting the braiiches to the main 
tracks, has yet been devised, not manifestly Uable to de^ 
rangement, so as in some degree to fendangier the safety of 
the carriages. This, together vrith their cost, has prevented 
judicious engineers from recommending them to hi placed 
nearer than one quarter of a mile from each other. Hence 
if long railways, such as are already projected in,various 
parts of otir country^ to answer the generiil purposes ,df 
transportation, be made to consist of single sets' of trackis, 
with passing places at intervals only, it must be evident 
that if the transportation be conducted in the usual method, 
it must be constantly interrupted by the carriages meeting 
at the intervails between the passing places. 

To form an idea of the delays and vexations which would 

* From the Franklin Journal. 
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adse on a railway of thifi kind^ for the ti^ansportaticki be^ 
tween a great agrieultnral dustrict and the sea coalst^ \^t W 
suppose one of 'Our> great road& t^- be ^walled ^p tfik betfe 
sides,, leaving merely width of way for a sittgle carriage' 
between the walls, except at intervals of a quarter of a 
mfle; at which points only, a safficient width shotddbef 
provided for carriages to pass 4ach otheri WouM a p^rgoil 
cater between these straight walls -with any cdnfideiioef 
that he should arrive at the passing place without meeting 
some other carriage, and being obliged to i«tum himsetf, 
or cpmpel the other carriage to retreat before him, to tiie 
next > passing place? The question is^answei^ altilosti 
instinctively. Yet the difficulty Of passing in oppoMittit 
directions, on such a road, would be no ^eatar thati tiiat> 
to which carriages would be subjected on a raflway con-^ 
struoted in the manner above described. A carriage on a- 
railway can no more leave its proper tracks, than it can 
pass through a wall of iron. The cases, so far as passing 
is concerned) are precisely similar. 

Mr. Tredgdd has shown that it can never be expedient 
to form a railway unless there be am assutance of 16&ton» 
t0 pass over it eveiy day, as. the tiansportatioxi of ipt les^ 
quantity than this, taking the interest on the cost of the 
railway as fairly chargeable to the expense of trsni^vla- 
ticm, can be performed for about the same pripe^ com^ 
mon roads. To enable the proprietors of a railway, there** 
fore, to Hx the* tolls at so Ipw a rate that the pubUo iifiay' 
derive a dear and decided benefit from its formation, will 
require a transportation of 200 tons a day, on the avemgef 
of the year. But as this would be oonstcmtly flubtuctting,^ 
itsaust sometimes happen that, in the busy seasons, it would 
be necessity to carry 500 or 600 tons a day; To carry 
500, tons would require ab^^t^t 72 h<^es, allowing seven 
tons to a horse^ besides the weight^ of the carriages. A« 
these would be divided equally in two directions, let us' 
suppose 36 horses, with, their traii» of waggons, to pass in 
one^ direction, at unequal intervals, any '^ given point on a 

VOL. II. X 
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railway in 24 hours. A carriage moving at the same Telo- 
city in an opposite direction, must meet them in 12 hours ; 
and. this meeting, if the distances of the trains from 
each, other were determined altogether by chance, would 
be at an average of l-8th of a mile from a passing place; 
taking the passing places to be l-4th of a mile asunder. 
Then the Telocity of carriages, loaded thus heaTily, betng 
three miles an hour, the delay at each meeting for the 
approaching carriage to arriTe at the passing place, must 
be 2 1-2 minutes ; and as the obligation to wait would Mi 
indiscrinunately on carnages in either direction, it is a &ir 
presumption that the single carriage,, which I suppose to be 
passing in an opposite direction to the 36 other trains, will 
be obliged to wait 18 times in the 36 meetings. The delay, 
therefore, fhnn this cause would be 45 minutes. It would 
likewise require at least a minute on an average, to clear 
and arrange the turning branches at each of the meetings, 
making a tqtfd delay of about one- hour and 21 minutes in 
a distance which would otherwise have been passed in 12 
hours. The hindrance to a single carriage, or the train of 
carriages dravm by a single horse, as here stated, must 
dearly happen to every carriage passing at that time on the 
vaihvay. Nor is this all, for the different velocities of the 
carriages, making it necessary for some to pass others, 
although going in the same direction, wduld be another 
fruitful source of confusion and delay. Great as this view 
of the circumstances of transportation on a single set' of 
tracks shows ike difficulties attending it, practice will be far 
firom showing those difficulties to be less. ^ Inded, when we 
add to the actual delay, the necessity which the carriers 
will be under , to watch for each other, to send avantl 
couriers to see that the next defile is passable (thus making 
it necessary to confine their joumiea' to broad day light), 
it would seem that the vexations and delays that all this 
would occasioi;!, must detract very much from the useful- 
ness of this me^s of transportation. 
To avoid the difficulties above stated, and various others, 
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two entire sets of tracks have .been provided to most of tjie 
larger railways of Great Britain, " They commonly. make , 
two sets of tracks," says Dupin, \Force comnierciaJy tome, 1, 
p, 164, " side by side, one for the carriages to go,:and the 
other for them to return ;" and to show that thisiis thought 
by engineers a judicious aiid necessary practice, I may cite 
the following from the Edinburgh Encyclopedia, "No. SI, . 
p. 307. " In laying out a public railway, a. breadth of not 
less than Wenty feet should always be contemplated, so as 
to admit of two entire set of tracks, with the -necessary 
8i4es, paths, and drains. In ^ private road with one set of 
tracks, a space of 12 feet in breadth may . be . found suffi- 
cient; but in this caseit is generally necessary to n^ake 
provision for four passing places in each mile. Biit this 
description of road should seldom 1)e resorted to. for a pub- 
lic railway, a^nst which the inconvenience of the heavy 
drag at the turns of the passing places, and. the frequent 
stoppage of the waggons, should prove sufficient objec- 
tions.*', ' * , ! 

But the formation of even a double set of tracks is not . 
sufficient for a great railway, on which it is every way de- 
sirable to carry passengers as well as freight, to run coaches 
as well as waggons ; the latter, from their heavier loads, 
going necessarily much slower than the former. The double 
tracks provide perfectly for the opposite directions, but 
from the greater velocity of the coaches, they will occasion- 
ally overtake, and must pass the waggons. Bi*anches from 
one set of tracks to the other must be made for this pur- 
pose ; and as these can only be at fixed points, the same 
interruption to the free passage of coaches, will, in a^more 
limited degree, occur, that I have before enumerated tts 
.certain to happen on a single set of .tracks, used by car- 
riages passing in opposite directions. Taking the example 
of a railway of 100 miles in length, and supposing 36 trains 
of waggons to enter upon each set of tracks in a day, and 
to travel sixty-six miles and two-thirds; or three mifes.ati 
hour, exclusive of stops to change horses, we have the 

X 2 
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equivalent of fifty-fonr such troinB Bpon the whole coarse of 
«iich set of tracks at one time. The Telochy of these tnunk 
dT wagjgong being three ihiles aH hour; a coadi goitxg M^e 
mile Ml hont nmit pass thktyHnx of theee trah^s in the 
tanrae of its ttilite^ w in twdre hours; allowing tExne hoar 
<br iMcescfeiry atops. With paslring placei at «aidi iqnarttr vF 
a ikak, a odinch Wovdd be obSged to tketk its speed to ceii^ 
Ibnik tothat'df the waggons thirtyHux timed a dny, alid to 
tmvel, nfxta aa arerage, one eighth of a mile ea<ih tim^ al 
tiievHte of thtee kniles an hoitr^ This, if notatn^vil of wich 
teii^^nHiide la that before stated^ as ineritable to passing in 
fi|^site difeetions en iL single «et of ttatks^ nrast yet ap^ 
pteir as k vexation whidi it would be 'exceedingly ^iesiiable 
lo^ydia. 

I have be^itixus parfieular in stating Ihe oonditionB vn^- 
der which tiansportation of all kinds^ tip<Mt railwaya, is prae^ 
tnedi fbr the purpose of proposing la mode of eaoudueting 
^ which does not appeal^ to have been acted ^poni^^alema^ 
tically in England, and which would seem to obviJEite the 
llisffioidlies I have ^mnterated, wiAout thfe cost of ^ ddible 
mk of tradss^'Or eveh of passing places^ esicept attiafamees 
leflsBveral miles. 

1%e 'saeetiH)d I piroposeis totise a^singleset of tracks, and 
j h h|it y4b 'tonfine the ^itranceef the ^carriages ^upon tkevr . 
Mfiites^ to tseptain figced periods, and. t6 presbfibe to itfaeai 
*e0i%ain Tdbeities* By this mieans^ the exact places iof 
anefttrng-eouKl be delenmn^, and propte piorisimt wude 
•Ibrfpsisstng. 

^ake an example bf tt irailway one hundi^ iniks img, 
<«nd suppo^^diat coaehes> to^tiweltii^e mileis an hour, and 
^w^^ons togo 4httseimilea^ entsr upon tiieir jonrmsslat ImlSi 
-ends^f the railwagr, 'after ii^itervals of twelre hotire oaly. 
' 33ie^w^gdns ta ^iie direotioh wimM meet those ^f ah ep- 
^HMste direction ^ttiiediHtancles df sixteM and tM>«thtrte, 
Htoty*4lhfee(md<»e-t9iird, fifty, sixty^^ix and tWe^tibnnlB|ralnI 
>eig^y^three and a Hfilf miles, liHomiig always i&t neeessaiy 
(Sleps, from •either end^ «tiie sailway. 1l%e coadMss woaU 



meet tba oppoaUt coft(^e« miimft^ nni tMy wmM mofijt 
imkis of waggons at the d^ftai^oes of 3d a94 75 imle^ firQpqi 
ekber end of the miw9,y. The numbiBr of pa98i9g pls^^^Sy 
ttoefbre^ would be eight i« ow htmdf od mjesj mi if ^f 
velocities and times were accurately <:;aiifonAe4 to, ea(:h czf- 
ria^ would be. subjected to a hiAdrancQ of c^t piinut^ 
oaly, to clear and adyust the turmng branches. There cm 
be little doubt that the carriage could bc xiiade tQ. wi^^> 
at the passing places within a minute of the fixe4 tifa^ 
But as the passing places would §blII at distances proper 
for changing horses, ten or fifteen .miles might be sUqwj^ 
for abdated train to 9friye« Alonger time than this woyld, 
probably, rarely, if ever, be necessary, unless on the Qcci^. 
rence of some disaster to the railway, such as would mtcrr 
rupt the transportation^ though conducted in mj other 
way- 
It must be necessary to any general railway, to ^opxx lar . 
teral branches, to pass through the country in various dioeor 
tions.. Conformably to the syatem here juroposed, the time 
€^ entering from these, upon the. main track, should coinr. 
cide with the arrival of the regular trains of Cfuiriages of 
similar velocity, at the junctipn iof the branches with ih& 
vMXk 4araoks« This arn^igement would be very simple, aii4' 
would, apparently, occasion neither confusion nor delay> 

For the purpose of rendering .the proposed method dearly, 
understood, I have asumed pertain mimencal velocitf es and 
intervals between the periods of starting. But these would 
of course be made io suit the ciroumstai^ees of the nmta. 
A thir4 velocity between that of the coaches and waggons^ 
uaightbe assigned, ^should the public ponvenienoe require 
it. ^ also^ on parts of t^ railway v^ieh would deviato 
much fromalevd, the passing places should be arranged 
in distance, to permit the descendmg carris^es to trav^ 
with a greats velocity than the ascoiding.^ 

The advantages of conducting Ijransportation on a single 
set of tracks by this method, over that of suffering the car- 
riages to pass at all times, and with all possible velocities. 
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will, I think, be evident on a fair and careful examination. 
It is not, perhaps, too much to assume, that transportation 
could be conducted inth as few vexations and hindrances 
by this method, on a single set of tracks, as it would He by 
a double set, letting the carriages enter at all times, consi- 
dering the difficulties which would arisie from the various 
velocities with which they would perform their journeys. 
Under this view the saving would nearly equal the cost of 
an entire set of tracks. 

It may be assumed by some, that it would be a great 
convenience to travellers, to be able to commence their jour- 
nies, and to traders to send their goods at all times. A 
little reflection will show this to be of very small moment. 
When we now undertake a journey, we find no difficulty in 
miBLking our time of commencing i( to conform to the period 
fixed for the starting of the coach or the steam-boat, and for 
sending goods, we could make our arrangements to conform 
in the same way without any inconvenience. It would, 
in truth; be a great advantage, peculiar to this system, that 
the loads of produce would arrive at the destined market 
at certain periods. This would enable the traders of all 
kinds to be in the market at the time to conclude their bar^ 
gains at once, and be free to manage their other concerns. 
Amongst other incidental advantages of this method would 
be that of repairing the railway conveniently, and without 
interrupting the transportation ; for as there would be long 
intervals of titne when no carriages would pass any fk)int 
requiring repairs, the rails could be taken up or any work 
performed which would, from its' nature, render the railway 
impassable. Again, the drivers and attendants on the long 
train of carriages would thus be brought together, would, 
in case of accident, insure immediate assistance to repair 
any damage, or to remove a broken carriage from the rail- 
way if necessary, to provide for the seasonable arrival of the 
rest. D. T 
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LIX. — On the French Method of Gilding upon Bronze, 

S^c. By M: D^Abcet. 

. (Continued from page 155.^ 

. 7th. — On giving the Colour of Or Mow/i*.— •Whem it is 
y <lesired to give to gilt articles the colour of or moulu, the 
scratch-brush is used less freely than usual ; the work is 
then restored by heating it more highly than when it is to 
be left ma^,. and it is afterwards allowed to cool a little. 
The or moulu colouring is a mixture of the red oxide of 
iron^alttm, and common salt; these are ground up with 
Tinegar, and applied with a hair pencil, over the surface of 
the gilding, but taking care to avoid the parts to be bur- 
nished: the piece is then placed upon lighted ^charcoal, 
which may be rendered more active by gently blowing it ; 
the heating is continued until the work begins to assume a 
black colour. The piece should be made sufficiently hot 
to cause water sprinkled upon it to be rapidly converted 
into steam. The article is then withdrawn from the fire, 
and plunged into cold water; it is to be well washed, and 
the orange colour which the gilding presents, is equalized 
by rubbing over the piece a hair pencil dipped in vihegar, 
if the surface be smooth ; or in weak nitric acid, if it has 
been ornamented with the graver, . or the chisel (chased or 
repaired). In either case, the article is to be well washed, 
and dried at a mod^tite fire. 

8th. On producing the Colour of Red Gold. — ^When 
the gilding is to receive the colour which distinguishes the 
triple alloy. of gold, silver, and copper, usually employed in 
the manufacture of jewellery, this is effected by the sub- 
joined operation. .'..'. 

The work, when sufficiently gilt, is, whilst warm from 
the fire, to have a fine iron wire attached to it, and is then 
immersed in, or covered with, the composition known 
under the name of gilding-wax ; this is made of yellow 
bees-wax, red ochre, verdegris, and alum ; when thus pre- 
pared, it is heated strongly over a charcoal $re, and the 
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iiiflammation of this covering of wax is promoted^ by 
thxowittg somedropE^ of the wax faito the fire; the woik 
must be turned over and over upoiti the fire, so as to Heat 
it, and bum off the wax from every part of it, at the same 
ijiin^;'Wb^|L the whol^ of the gilding wak is burned off, 
sfi^ ,the flm^ing hm ceaaed, the pieceis to bet plunged inta 
•Wftl^ ^Q^ wel^l Wished ; it must then be scratch-brushed^ 
<U6iQg pure vinegar in that operation. If the colour is net 
£PP^ :POr the tint equal all over the pece, the piece ahodd 
^ifd. fpvered over with verdegria ground in vinegar : it must 
pj^s^ b^^ dried on a gentle fire, again be plunged iiilo wator, 
mui apratch-brushed with pure vinegar; but should the 
4^\ff \m too darky a little weak -nitric acid may be used 
^nstef(4 of the vinegar. After- being coloured, thework is 
to be washed, burnished, again washed, wipied with sdl 
}^ne% and dried by A gentle heat. 

; In p€#)rming the above processes, tl^ utmost care is 

Diecessary, to avoid the deleterious effects of the mercurial 

, and otheir funies., Great numbers of persons have fallen 

(^arly victims to this business, .or, after a few years devoted 

jto it, have been rendered helpless for the remainder of 

ib^ lives* To obviate these fatal effects, M. D'Arcet has 

4oti8jed.s)lQh arrangements in the gilding hearths used in 

•0ae large) iliauu&etones, as to cause them completely to 

carry off the vapours, without exposung the workmen to 

their action. It is of high importance, however, to atoid 

th^ n;iercunal .vapour, even in a single opemtion, espemlly 

when large pieces are to be gilt. ¥oi€ this purpose, the 

hearth chimney should have a. strong draught, the air for 

which may be supplied by tubes leading from *the outside 

of the building, and which may be regulated at pleasure, 

wh^s}; that ^Qtxi &ip doors and windows: is always irregular, 

.a,nd inde^,, if admitted in duflScieut quantity, would &^ 

quent^yriender the workshops uncomfortable. 

M< P'Arc^. advises tbe gilders not to touch the mercury 
with their naked hands, when it can.be avoided ; and either 
to. MiseftT gloves of leathjer, or of bladder; or^ which is stiH 
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better, of waxed (oiled) silk. Before leaving the work- 
diop, and esfieciaUy before eating, bot& the hands and the 
moufli dK)nkl be carefully "vf ashed with warm water, and 
the hands afterwards with soap and water, to completely 
rismove the amalgam, and the nitric solution of mercury. 
; Cold Gilding on MeiaL — Dissolve about sixtf grains of 
fine gold, rolled very thin, and ten or twelve of pure cop- 
per, in two ounces of nitro-muriatic acid (aqua regia,} 
When the solution is completed, it is to be poured, drop by 
drop, upon clean linen rags, sufficient in bulk to absolrfo 
the whole of the \iqmd ; these are to be dried, and then 
plaqed upoaa china plate, and reduced to ashes; taking 
Opre in lighting them not to use a sulphur match* These 
ashes, of bourse, contain the gold and copper in fine 
powder. 

When a.piece of metal is to be gilt with this powder, it 
must be prepared^ by being left with a clean surface, such 
as is given by rubbing it with a fine blue-stone or charn 
coal ; a small pad of linen is to be slightly moistened, and 
then dipped into the box containing the povirder ; with this 
the work is to be rubbed until its surface is sufficiently 
covered with the gold. Large articled'are afterwards bur- 
nished with blood«-stone burnishers^ and »naller ones with 
ity^e of steel, using soap-suds, to prevent scratching, or 
stripping off the gold. 

LX. — On ihe advantages oj Extracting the Feeula front the 
' Sweet Potato. By G. G. Barbell, Ptq. Consul of 
the United States of North America, at Malaga,^ 

DEAR SIR, Malaga, September 26, 1826, 

Permit me to' communicate to you the result of an essay 
which I tnade, soifae days ago, on the sweet potato, a 
native of the Country you iSo Worthily represent ; and 
where, I think, that the use to vdiich this excellent vege- 
table is generally applied, may be extendecl to great 
advantage^ 

• From the f'r4fiklin Jtfurkd dt January, 1828. 
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Y0U9 no doubty have heard of the vast consumption 
which has lately taken place in France of the fecul^, or 
flour of the common potato ; where, in consequence of the 
repeated certificates given by the Froto Medicate of Paris, 
it has been introduced into almost all the apothecaries' 
shops, and the hospitals, in the south of France, and is 
found to produce a variety of the most delicate aQd nutri- 
mental aliments, for people a£Elicted with a weak digestion 
and relaxed intestines ; such as excellent gruel, porridge, 
and all kinds of pastry, far superior to that made with 
flour ; as also starch of the very first quality, . and which 
nothing, apparently, could exceed in whiteness. 

A consideration of these facts first induced me to turn 
my attention to the sweet potato, and suggested the idea, 
that it might be applicable, in some degree, to tha same 
purposes ; and having accordingly resorted to the process 
usually adopted, for extracting the fecula of the coQimon 
potato, I found, to my no small surprise and satisfaction, 
that it produced that substance in vastly greater quantity y 
and, if possible, 0/ a superior quality, particulariy in 
whiteness ; besides possessing, in a great degree, the sac- 
charine quality inherent in the plant. . 

These circumstances vriU, no doubt, suggest the idea, 
to a, person of your active and penetrating mind, of- the 
immense advantages that would unquestionably accrue to 
the southern states of America, from applying this admi- 
rable vegetable to the many purposes of which it is suscep- 
tible. I shall therefore proceed, to describe to yQU the 
simple method which may be use4 for the extraction of the 
fecula. It is as follows : — 

* 

, A wooden cylinder is required, of about three feet in 
circumference, and four in length, covered with iron tinned 
plates, perforated like a grater, which, on wearing put, 
may be taken off and renewed ; on the top is placed a 
wooden box, or hopper, capable of containing five or six 
bushels of potatoes, in such a manner as to embrace about 
a quarter of, the circumference^ of the cylinder, and so 
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adjusted to it, as only to let the fibresof the potatoes pass, 
ia the operation of grinding. This cylinder, with its hop- 
per; is placed upon a tub, of an oral form, filled with 
water, in such a manner as that the cylinder should con- 
stantly dip into the water during its rotation, which is pei>- 
formed by means of a winch or handle, dfSxed upon the 
axis of the cylinder, upon which a fly-wheel m^y also be 
piounted ; and thus the pulpy and fibrous substances are 
constantly washed off the surface of the grater, and it is 
thereby kept clear; the fecula thus falling, together with 
the fibrous'substance, into the water, a separation imme- 
diately takes jplace ; the fecula, by its superior specific 
gravity, precipi^ting itself to the bottom of the tub, 
where, in a few minutes after pouring off the water mixed 
with the fibres, it appears white, and in a solid compact 
mass. In order to complete the operation, nbthii^ further 
is requisite th^ to stir it up, mixed with clean water, and 
percolate it onfce or twice through a sieve, when it becomes 
of a whiteness far surpassing that of common floujr or 
starch, and it is also of a more glutinous and tenacious 
cfuality than the latter substance. 

From the experiment I made to ascertain the quantity of 
fecula produced by the sweet potato, I find that four and a 
half bushels of that vegetable, when at maturity, will pro- 
duce one bushel of fecula, which is at least 5Q per cent, 
more than the produce of starch from the common potato 
in this country. It has, besides,^ the great advant^e of 
being fit for use in making starch all the year.:pn)und, if 
properly preserved, it being only in a very sumiII d^ee 
subject to germinate; whereas the common |K)tato, on 
beginning to sprout, produces very littlei fecula, and is in 
a state fit for grinding only about five months in the year. 
The fibres of both kinds d potatoes make excellent food 
for cattle, pigs, sheep, fowls, 8cc. 

The fecula, when extracted, is dried in the sun, on thin 
plates, either of earthenware or tin ; and it may be formed 
into any shape, or made fine like flour. 
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In order to facilitate the operation, on a grand scale, ivro 
or more cylinders may be driven at die same timey ptacipg 
them within about three or four inches from one another ; 
by which means great quantities of potatoes may be ground 
in a day^ without employing more than the poiwer of one. 
man. In a country, however, where the powers of water 
machinery and steam are so well known, as in America,, it 
would be useless and impertinent to make further obaerva-. 
tions on that subject ; I shall therefore conclude with a 
few observations on the washing cf the potatoes, previous 
to grinding of them for extracting the fecula. This opera- 
tion is of the greatest consequence, and in &ct is ihe only 
laborious part of the process, as it is usually conducted, as 
great care must be taken to have the potatoes well W9shed, 
itt order to prevent the earth accompanying them from 
mixing with the fecula ; and it appears to me that a more 
expeditious method might be invented than the common 
one ; as, for instance, by suspending horisontally a long 
cask, which may be turned like the above mentioned cylin- 
ders, by hand ; this might be filled about tworthirds full 
of potatoes, and be afterwards fiHed nearly full of Mrater • 
It should be furnished on the inside with strong bristles, in 
the fana of haid brushes, with her^ and there ibng wooden 
pins^ rounded ajt their ends, to prevent the bruising of the 
potatoes too mnch in the act of rotation, which should be 
very violent. The caak should likewise have: a. cock or 
ph^ fitted in it, for drawing off 1^ water when soiled, 
and which may be jrenewed, till the potatoes are thonsughly 
cleansed. The whole of this operation may be performed 
IB a, fiery fj&w minutes. 

I am. Sir, 
Your infinitely oUiged, 

And very faithful servant and lidead,. 

To U. A. S. Dearborn, Etq, G. , 6. Ba&RSLL. 

Bmton, U.S. 
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hKh^-^Notice of some important Improvements in Heat" 
isg Fordng'Hauses. By Mr, George Cottam, 
Engineer. 

SIR, WimiU^ Stnet, Oxford Street, London, S^h Aprili 1838. 

i AM Sony to learn that yowt platds Bxe filled up fyr tkia 
Hiotith>* or I shotdd have embraced the opportunity of 
laying before yom* readers what I cono^i^ to be a veiy 
gr«BBi impPDvejutifflit in die hot water circulatcny t^para* 
tiii, for die purp^ise of heating houses for forcing early 
fiiiiis« Ibis system, for economy in fod, cleanhness, and 
mwr&DamoB in form, far surpasses ail others, and eren in 
tile first i»8t, the erection is less expennve than eaxy other 
aj^paratus, or evjen Ihan the common flues. Drawings and 
\d^oriptions of some successful applications shall, howe^r> 
be ready f(^ your next number, which will satisfactorily 
ptj^ve that boilers to ccoitaia great quantities of water ar^ 
iipntJb unneoasary^ 

1 am, Sir, 
Your most x>bediait servant, 

To Thomas Gill, E«g. <3bo. CoTTAM. * 



LXIL— »0/i the Preparation of Hemp and Flax [witfumt 
Waier-RetHng' By M: 'NvcxTLAs.f 

In order to avoid the etite of water-retting, M. Nicolas, 
«fter hating aocutateiy analysed hemp, piopoaes to obtaSn 
il» filaments, as w«]l as those of fiax, by simply exposing 
ihe pknte ito the action of the dew (detv^ettmg) ; he re^ 
snarks ddiat tlie fftooess' is pmotieaUe e^ecy where, ^nd 
that it does not give any offensive smell to the hemp, not 
injure its quality. This easy process is sdready employed 
in the DefMLstnuentof the Vo^es, where, beyond doubt, 
-it was first pcaotaped.; and M% Nioolas^ in now pointing it 
-ottl; tonotica, jproves sthat it Ihaa been Q«r^lo<^ed in 4te 



* All Articles which require Plates or Figures to elucidate them, should be 
forwarded to us before the middle of the mon^i. — ^Editob. 

i ^Pm lUHmr^ let &».Mayakik Qm^woA FemMKl'^BcfUffiii det Seiencet 
Teehnohgipiei, 
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modem improvements of the art; and finishes, after his 
successfiil experiments^ by reverting to the fact, that it is 
the very means indicated by nature. 

M. Nicolas, however, afterwajrds employs aa active and 
cheap solvent to free the. hemp from its gummy-resmous 
parts, which resist the action of the dew. He puts into a 
tub one hundred pouiKls of the filaments, boun'd and tied 
into bundles or hahdfuls ; and to bleach the fibr^ he mlakes 
a mixture of fifty pints of spring water, to which hei.adfis 
two pounds of potash \* when the solution is efiected, he 
adds four pounds of conunon oil, and by the assistance of 
heat, forms a saponaceous liquid, marking about twenty 
degrees of the areometer, and which he then pours upon 
the hemp in the tub. He withdraws this lie in two days^ 
time, atid hea:ts it to eighty-five degrees of the centigrade 
thermometer, when he again pours it upon the hemp. On 
the third day he rubs the filaments between his hands, te 
wash them thoroughly ; and lastly, dries them. In this pro- 
cess the fibres become soft, they make but little tow, and 
are very readily spun. 



LXIII. — On preserving Wines in Draught, By M. 

Imery.+ 

M. Imery, of Toulouse, has given us the following simple 
means of presenting wine in draught for a considerable time^ 
it is sufficient to pour into the cask a flask of fine olive oil. 
The wine may thus continue in draught for more than a 
year. 

It is by a similar process, that they preserve wine in Tus- 
cany; which they are accustomed to keep in latge bottles, 
the glass of which is too thin to resist the effect of corking 
them tight. The oil, spread in a thin layer upon the sui^ 

* Would not soda be better \ 

t From 3tmm^ des Science 'UtueUesj and Ferussac's Bulletin des Sciences 
Techiiologiques, 
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face of the wine, hinders the evaporation of its alcoholic 
party as well as prevents it from combining with the atmos- 
pheric air, which would not only turn the \^ine sour, but 
also change its constituent parts. 



UST OF PATENTS FOR NEW INVENTIONS, 

Which have passed the Great Seal since March 25, 1828. 

To Jane Bentley Lowry, wife of Thomas Sampson Lowry^ of thp 
city of Exeter, straw hat manufecturer ; for certaia iniprovements 
in the manufacture of hats and bonbets. Dated March 25, 1^28^. 
— To be specified in six months. 

To Edward Cowper, of Clapbam Road, in the parish of Saint 
Mary, Lambeth, in the county of Surrey, gent. ; for certain im- 
provements in cutting paper. Dated March 26, 1828. — In six 
months. 

To Ferdinand de Tourville, of Piccadilly, in the county of Mid- 
dlesex, merchant ; for certain improvements on filtering apparatus. 
Dated March 26, 1828. — In six months. 

To Thomas Lawes, of the Strand, in the county of Middlesex, 
lace manufacturer ; for an improved thread, to be used in the ma- 
nufacture of the article commonly called bobbin-net Lace. Dated 
March 29, 1828. — In six months. 

To Henry Marriott, of Fleet-street, in the city of London, 
ironmonger,; and Augustus Siebe, of Princes-street, Leicester- 
square, in the county of Middlesex, mechanist ; for certain im- 
provements in hydraulic machines. Dated March 29, 1828. — In 
six months. 

To Peter Taylor, of Holmwood, in the county of Lancaster, 
flax dresser ; being one of the people called quakers ; for certain 
improvements in machinery for hackling, dressing, or combing, 
flax, hemp, tow, and other fibrous materials. Dated March 29, 
1828. — In six months. 

X 

To John Davis, of Lemon-street, Goldman's Fields, in the 
county of Middlesex, sugar refiner; who, in consequence of a 
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commoiucation made to him by a certain ioreiffntr residiBg d>road, 
is in possession of an improvement in boiling or e¥ap<x<ating solu- 
tions of Sugar^ and other liquicls. Dated March 29, 1828. — In 
six months. 

To Charles Harsleben, of New Ormond-street, in the county of 
Middlesex, esq. ; for certain impforements in machineiyy to be 
used in navigation, chiefly applicable to the propelling of ships, 
and other floating bpdi^, and which improYoments are alio appli- 
cable to other purposes. Dated April 3, 1828. — In six mon^. 

To Samuel Wellman Wright, of Webber-street^ Lambeth, in 
fbe county of Surrey, engineer ; for an im}»OTement or improve- 
nents in the construction of wheel carriages ; and in the macfai- 
ttory employed ^r propelling, drawing, or moving wheel carriages. 
Dated April 15, 1828. — In six months. 

,To John Gosslieb Ulrich, of Comhill, in the dty ^ London, 
chronometer maker; for certain improvements po dbyroooipelteti. 
Dated April 19, 1828.— In six months. 
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LXIV. — On the Microscope. JBy ^Ae Editob. 

WITH A PLATE. 

(dmtinued from page 264.) . , , ' 

On other Configurations produced by the triple mixture 
ef l^alts, termed by the Editor the ''Microscopic Kalie- 
rfosoope.— -We. shall occasionally, bring befor^the notice of 
our readers, such varieties, amongst tl^e almost infinitjd 
combinations of symmetrical forms afforded by this mixture 
of salts, in our " Technological Demonstrations'^ upon the 
uses of the microscope, as may appear most worthy of 
attention. 

In plate VIII. figs. 1, 2, 3, and 4, represent four of these 
configurations, in which several of those elementary forms, 
already given in plate VI. of our last number, will again 
be seen, but ramifying more extensively ; and one of a new 
shape is also given in fig. 4. 

There is indeed no end of the beautiful arrangements 
continually forming under the eye of the observer, during 
the progress of these investigations, and which indeed must 
b^ seen to be understood ; as all endeavours of the artist 
to seize and to perpetuate them, can but afford a very in- 
competent idea of their real strucjture. 

Mr.,T. Carpenter's observations on the natural history 
of the insect termed the Formica Leo, or Ant Lfow^^^The 
Editor having mentioned in his last number, page' 258, that 
' the fangs of the plant Iduse lion very much resembled 
those of the formica leoy or ant lion ; Mr. Carpenter has 
since informed him, that a firiend of his had sent him three 

VOL. II. Y 
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living specimens of that insect ^m Paris, it being a native 
of the south of France, and which he kept in that state for 
some time, vratching their very curious habits, and manner 
of feeding. They had the singular property of being ca- 
pable of running backwards wiUi equal facility as fonvards. 
On a recent visit to him, Mr. Carpenter placed a specimen 
of this insect under the microscope, in order that the 
Editor might observe its very formidable appearance ; and, 
in partictdar, the construction of the powerful fangs with 
which it seizes its prey. He has also since kindly favoured 
him with the loan of the insect, in order to afford, the op- 
portunity of having its head and fangs deUneated and 
engraved. 

In plate VIII. fig. 5 represents these parts ; each fang 
having three sharp teeth, in addition to its acute and 
curved point, besides several stiff spines, which also contri- 
bute their aid in the seizing and destroying of its prey; 
It has two pairs of eyes, one pair of compound ones^ and 
aiiother of single ones, mounted upon slender stems. 

On the Natural History of the Formica Leo. — ^Thisisan 
insect of a most ferocious appearance and habits, and is 
called the ant Uon from the stratagems it employs to take 
the ants, to whom it is a most formidable enemy. In order 
to capture them, it forms a pit in the sand, in the shape <^ 
a cone, or funnel, and using its broad flat head and fangid 
its a shovel, it throws out the sand to a great distance ; the 
jpit being thus finished, the insect buries itself amongst the 
sand at the bottom or apex of the cone, leaving only its 
eyes ahd fangs out of the sand ; here he patiently waits tor 
bis prey, and when an ant or any other small insect hap- 
pens to creep over the edge of the cone, its movements 
throw down some of the particle^ of sand, and thus gives 
the licNi ant notice of its presence, who instantly throws up 
more of the sand which covers its head and fangs, and thus 
overwhelms the ant ; and, by its returning force, brings it 
with it to the bottom of the c6ne; he then continues to 
tbtW more sand upon it, until the insect is overcomey and 
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falls between his fangs. Every attenApt at escape when 

once the mcautious ant has stepped, within the verge of 

the pit, is in vain i for in all its endeavours to climb the 

sides of the pit, the deceptions sand slips from underneath 

its feet, and every successive struggle precipitates it still 

lower. When at length it is brought within reach, its 

enemy plunges the points of his fangs into its body, and 

having sucked out all the juices it contains, throws out the 

empty skin to a considerable distance, in order that the 

trap may not become terrific to other insects, from their 

seeing the carcases strewed around it ; this done, the insect 

mounts up to the edges of the pit, and repairs whatever 

injuries it may have sustained ; and then descending again, 

conceals himself at the bottom as before. 

The fangs of this insect are hollow, and serve as tubes to 
draw into its stomach tbe juices of the insects upon which 
it feeds; for it has no mouth, nor any other organ capable 
of answering the purpose of one. The fangs being there^ 
fore so necessary to its existence, nature has provided the 
means of restoring them, in case of accident ; for if cut oflT,. 
they are found to grow again. 

When about to change into a crysalis, the insect leaves 
its pit, and buries itself under the surface of the sand ; it 
then incloses itself in a fine web, spun in the manner of 
the spiders, ahd a quantity of grains of sand are cemented 
on the outside of it, by means of a glutinous matter which 
exudes from its pores ; after which, it spins an internal 
case, of exceedingly fine and soft silk, within which it 
changes into a pupa ; and, after the manner of many other 
insects, remains in a torpid state for some time, and then 
finally changes into a fly, the size of a smaU. libellula, or 
dragon fly. Mr. Carpenter showed the Editor one of the 
cases above described, made of grains of sand agglutinated 
together; and also informed him, that the insect was finally 
transformed into a winged one, which, as above stated^ 
much resembled in its appearance a libellula, or.dragon fly* 
On the Fangs of the Larva of the Ditycus, or large 

Y 2 
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Water Beetle. — ^The Editor kept one of these larva for some 
time in a vessel of water, covered with the lemna or duck- 
weed, under which it usually lurked, and seized the ani 
xaalcules contained in the water, which served for its food. 
During this period, it repeatedly cast off its exuvia, one 
of which the Editor was able to preserve, and to place 
between talcs, in a slider, as a fine transparent object for 
his -microscope. 

. In plate VIII. fig. 6 represents the h^ad, fangs, and 
feelers, of this voracious larva, as they were enclosed in the 
exuvia, and which also shows the marks of the openings 
or rents in it, through which, it ipade its way out of the 
exuvia. The eyes of the perfect insect or beetle are, as we 
have mentioned in page 195, compound ones ; but in the 
larva state, they are enclosed, and only possess the power 
of vision through diagonal slits, formed on each side of the 
head, as represented in our figure. 

. Mr. T. Carpenter's observations on the singular modes 
employed by Insects to free themselves from the Ticks with 
which they are infested. — Mr. Carpenter lately showed the 
Editor under his microscope, as an opaque object, a small 
green beetle,' the body of which was covered all over with 
minute and slender splendid irrid^scent scales (the curculio 
nigrorostris). To the leg of this beetle a species of obe- 
sium, commonly termed the lobster insect, was attached. 
(This latter insect is figured in Adams's work on the Mi- 
croscope, edited by Messrs. Jones, in plate XVIII.) Mr. 
Carpenter favoured the Editor with the following very sin- 
gular account of these insects* " When I first caught the 
beetle, I found the lobster insect firmly attached by means 
of its claws to one of the legs of the beetle, and naturally 
concluded that it was in the act of preying upon it ; and, 
what more fully confirmed me in this opinion was, that 
when I separated .the two insects^ the lobster insect made 
a spring at the beetle, and instantly fixed itself in the same 
situation on its leg as before. I then put them both into a 
siAall watch glass, covered with a. flat circular glass in 
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order to prevent their escape^ and placed them unde^r nay 
microscope to ascertain in what manner the lobster insebt 
was carrying on its depredations, when, to my great stir* 
prise, I discovered that so far from the little creature being, 
as I supposed, an enemy to the beetle, it prbved in fact to' 
be one of its best friends; for I could distinctly see that 
the lobster insect had one of its large claws securely fixed 
upon the leg of the beetle, whilst the other claw was em- 
ployed in picking off the very minute acari or ticks with 
which the beetle was infested, from the under side of its • 
body, and carrying them to its own mouth, instantly des 
voured them ! 

" I have also, since then, frequently seen^ the large house 
fly come out of its winter quarters, on a fine spring day, 
with one of these lobster insects attached to its leg ; and, 
on examining the fly, have found numerous ticks upon its 
body, by which it had been infested while in a torpid state. 
The lobster insebt was thus performing the same friendly 
oflSce in this case as in the former instance." 

Mr. Carpenter also mentioned an instance of a friend of 
his seeing a bee alight upon ah ant's nest, and which was 
instantly covered with ants; this circumstance naturally' 
exciting his curiosity, he watched the result with the assist-' 
ance of his hand-magnifier, naturally expecting that the * 
bee would have fallen a prey to the ants. Instead of this 
happening, however, he found that the ants were only' free- 
ing the bee from the numerous ticks with which it was 
infested ; and, immediately upon this being effected, the 
bee, by a sudden movement, ^rove off the ants, and took' 
to flight. . ^ 

On the habits oj another species of Lobster Insect,-^Mi. 
T. Carpenter exhibited to the Editor lately, under his riir- 
croscope, a species of this insect in a living state; and 
which he found a few days since on a wine bottle in his 
cellar. While in that situation he examined it with a hand- 
magnifier, and found that it was hunting about over the' 
surface of the bottle, and occasionally seizing and devour- 
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ing any minute ticks which happened to come in its way. 
Its usual mode of crawling was onwards, also pushing forth 
its long arms, and the sharp pointed claws at their ends, 
in order to seize its prey ; but if these claws were touched 
with the point of a needle, or any thing else, it was asto- 
nishing to see with what rapidity the insect ran backwards; 
and, mdeed, when running in that direction, its motion 
was so quick, as almost to appear like leaping. Besides 
these claws, the insect is fiumished with a double pair of 
jaws, with strong sharp cutting teeth ; and appears a. most 
formidable creature in comparison with its size, which is 
not larger than that of a common flea. 

On the compound Eyes of the large French Craj/fish.^-^ 
The Editor on lately dissecting one of these eyes, found 
that the optic nerves all radiated from, and were placed in 
contact with, a white hemispherical body, which evidently 
was part of the brain of the animal, and protruded in the 
centre of the short oval crustaceous tube, upon the top of 
which the eye was placed ; and as shown in plate VIII. 
fig. 7. 

He has also accidentally found, that the square tubes in 
these eyes, described in ^page 195, are readily divisible in 
their length into four longitudinal parts or branches, as 
seen in fig. 8 : and, indeed, as is likely to happen from 
th^ construction, a square tube with an aperture through 
its centre, being exceedingly thin in the middle of each of 
its sides: 

This accident arose from endeavouring to separate a 
cluster of these tubes, placed between two glass slips, by 
rubbing the glasses upon each other, and should indicate 
the necessity of avoiding such friction in mounting them 
as objects for the microscope. 

Mr. T. Carpenter's improved mode of taking the Podura. 
—He finds, that on laying a few small heaps of wheaten 
flour, upon dark coloured paper, in the cellars frequented 
by these curious insects, they very soon are attracted there- 
by.; and, on placing the paper in a bason, they leap out of 
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the flottTy and may then, on removing tlie floUr, be very: 
readily transferred frcmi the bason into aoy oiher receptacle 
provided for them. 

On viewh^. the Poduras as opaque objects m the mkro'. 
scope* — ^Mr. Carpenter finds that the poduras afford most 
beautiful irridiscent objects when viewed in thismapner; 
a pro<^ that their transparent scales or feathers are deli-r 
cately furrowed. This fact has been lately confirmed by. 
their appearance when recently viewed by kim in Mr. 
TuUy's new combination of two sets of triple achromatic 
object glasses combined, just completed ; and, indeed, this 
combination exceeds in its performance every micrteoopo 
Mr. Carpenter has. ever before witnessed, the most difficult 
test objects yielding to its powerful effects ! . . * 

On the natural history of the Aspofa^us Beetfe^^Mr^ 
T. Carpenter informed the Editor lately, that in the sum* 
mer months, small black grubs, of a rather disgusting ap* 
pearance, are found attached to the stems of adparagus 
plants. These are the laryee of the crysomela asparagus^ 
usually termed the asparagus beetle ; a figure of which id 
.-given in Adams's work on the microscope, plate XX,; but 
wanting colour, cannot of course give any adequate idea of 
that beauty which the insect posses^^s. 

The method which Mr. Carpenter took in order to asc»* 
tain th» various changes which the insect underwent in its 
progress from the larva state to its final appearance in the 
perfect state, was as follows : — In the month of July he 
selected several of the larv®, and placed them under an 
inverted glass vessel, together with some, portions of the 
asparagus plant, for them to feed upon. In a few days he 
observed the skin of several of them bursting open at thc^ 
head, and which skins were thrown off by the insects, ^hen 
these appeared in the pupa ot crysaUs state; and in about 
a fortnight afterwards the perfect insects came forth. .. 

In order to show his friends the interesting progressive 
changes of these insects, he put them, in their various 
stages, into spirits of wine ; and the Editor had the plea- 
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mre of seeing them exhibited undar his microseope in the 
following order : — First the larva as in its feeding state : — 
Secondly, the same with the skin opening at the bead ready 
to be^cast off by the insect preparatory to its change into 
the pupa state ; and also some of the cast off skins mounted 
upon card as opaque objects :— -Thirdly, yarions stages of 
the pupa, in which were seen the rudiments of the wii^ 
cases; another pupa in a more advanced state, with the 
wing cases in a more expanded state, and the reticulations 
in its eyes just visible : — Fourthly, the insect in a very near 
approach to the perfect state, with its wing cases and wings* 
fully thrown open ; and, lastly, the change into the perfect 
insect. The latter insect, bred by Mr. Carpenter in die 
manner above described, he had mounted on the further 
end of a narrow slip of card, which card was ^eld in the 
forceps, and the insect was then viewed in the microscope 
in the manner of viewing opaque objects, and as it would 
appear in its natural living state. It was ms^ified to 
about six inches in length, and was one of the most beau- 
tiful objects imaginable. Its general colour was black, but 
its thorax was red, and it had curiously formed orange- 
coloured spots upon its elytra or wing cases. 

Some of these larv£9 had been pierced by an ichneumon 
fly, which had deposited its eggs within the bodies of the 
larvee, from which were excluded minute worms, which fed 
upon the interiors of the larvae for their usual time, and 
then eat their way through their skins, and spun small 
cocoons ; and shortly afterwards, a race of small ichneumon 
flies came forth. These flies appear to be agents in the 
economy of nature, designed to preserve a due balance 
amongst this tribe of insects. 

Mr, Andrew Pritchard's Sapphire Lens. — ^The Editor 
has just caused one of these excellent lenses to be mounted 
to his Varley's single microscope, by Mr. Pritchard ; its 
focus is about the twenty-fifth part of an inch ; but, owing 
to its high refractive power, objects placed between plate 
glass slips, of the twentieth part of an inch in thiokness> 
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^tre readily accessible to it, and can be viewed With great 
ease and advantage^ on account of the groat quantity of 
light admitted. It is indeed the pleasantest single lens to 
use he has yet met with. \ . 

On the situation of the Teeth and Jaws of the Mite,' — 
The specimen of a species of obesium which was presented 
to the Editor aUve, as mentioned in the former part of this 
article by Mr. T. Carpenter^ .baring died^ the Editor 
placed it between talcs in one of his ivory sUders, to pre- 
serve it as an object for his microscope ; however, the 
pressure of the talcs upon it having caused its juices to 
exude^ to the hindrance of its distinctness, Mr. Carpenter 
advised him to wash it in water, with a view to the removal 
thereof, and accordingly he followed that advice, and after- 
wards placed it between two thin shps of Bohemiaii plate 
glass, in the moist st^te. On examining it with the above 
sapphire lens, he was surprised to find that it had protruded 
from its double pair of jaws appendages exactly resembling 
those which Mr. Carpenter had so fortunately and com- 
pletely separated from those of the cheese-mite, and of 
which we have given figures in plate III. of the present 
volume. On this, the Editor showed the object to several 
of his friends in this state, who confirmed him in his belief, 
and he had hoped to have preserved the object in that state. 
Unfortunately, however, on the water drying up, these 
exceedingly delicate appendages shrank close to the other 
parts of the object, and disappeared from view. 

It is nevertheless satisfactory to have thus ascertained 
their places in the jaws of the mite and the obesium ; and 
it may afford an interesting pursuit to those amateurs of 
the microscope, who, unlike the Editor, may have leisure 
more fully to investigate the subject. The obesium is pre- 
ferable to the mite for this purpose, on account of its size 
being more considerable. 

Mr. P. Carpenter's Solflr Microscope^ with Achromatic 
Object Glasses.'—We are glad to announce that Mr. Philip 
Carpenter is now preparing a very Superior solar microscope. 
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for opaque, afi well as transparent, objects, and with achro- 
ndatic object glasses worked by the celebrated Mr. Tally, 
of Islington. If we are not greatly deceiyed in our expec- 
tations, this microscope will produce effects much Buperior 
to what has hitherto been seen, and will prove a valuable 
addition to his microcosm. Mr. Carpenter has now en- 
gaged a proper person to superintend the exhibitions,, and 
to provide a continual change of aquatic animalculsa and 
other living objects in their due seasons. 

(Tq be continued,) 



LXV.— On simple and economical methods of Heating 
Hot'housesy Pinerys, Stoves, Green-houses, Conservato- 
ries, 8^c. By Mr, George Cottam, F.H.S. 

WITH A PLATE. 

D£AR SIR» AgricuUural Implement, and Engine Mantrfactory^ WineU^ 

Street, Oxford Street, London, May 20, 1828 

Herewith I send you drawings of two methods of fitting 
up in pinerys, green-houses, &c. different apparatus for 
circulating hot water ; the one on the right of the boiler a, 
plate IX. fig. 1, was erected by me in a pinery, 80 feet long, 
and 10 feet wide, with a wall in the middle of it, to divide 
the pit into two parts ; the boiler was placed in the parti- 
tion wall, and a single pipe proceeding from it was carried 
round each end of the pit, and continued across the middle 
of it into the boiler again, and it thus may be considered as 
being an endless pipe. It was not returned again at a 
lower level, as has hitherto been done. In this double pit 
there are only employed 180 feet of four-inch cast-iron pipe, 
being half the quantity usually required. The pipes, with 
the boiler, held 180 gallons of water, the boiler itself con- 
taining from 25 to 30 gallons. Some time after this appa- 
ratus was fixed up, the following observations were made, 
in order to ascertain if it produced a sufficiently warm tem- 
perature in the pinery to keep out the frost with a mo- 
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4Brate ifife -; ii thenoometer was placed in the open air, 
another in Ute pinery> and a thinl in ^e boiler ; at six 
o'clock, A«M« the temperature of the open air was 26 der 
grees, being six degrees below the freezing point, the: 
pinery was at 65 degrees, and the water in the boiler at 138 
degrees. At six o'clock on the following morning the ex- 
ternal air was at 40 degrees, the pinery at 61 degrees, and 
the water in the bdler at 120 degrees, the weather being 
cold and rainy. This is a satisfactory proof that this mode 
of heatkig forcing-houses will supply a sufficiency of heat 
for all required purposes. If a higher temperature were, 
however, required, it could be easily produced by increasing 
the heating surface with an additional quantity of pipe, as 
shoi^m on the left side of the plate, which is an arrange- 
ment suitable for a green-house or consenrat6ry, where the 
pipes are required to be placed under the floor. 

The boiler may be either fixed in the middle of the house, 
as shown in the plate, which more equally divides the 
lengths of pipe, and equalises the circulation of the water, 
ot it may be placed at one end of the house, as convenience 
of situatian may require. The open .topped elbow b of the 
double pipe gives every facility to the circulation that an ob- 
long open tank or cistern can do, and will be found more con- 
venient, as occupying less space, and being less expensive. 

Fig. 2 is a section of the boiler used, and which is pre- 
ferable to those of any other shape in point of economy in 
fuel, in, exposing the greatest bottom surface, and contain- 
ing the smallest quantity of water, adequate to the purpose, 
which is possible. The bottom receiving the greatest por- 
tion of heat from the fuel, and the water conveying that 
heat quickly into the house to be heated, as well also for 
giving rapidity to the circulation of the water through the 
pipes, and thereby more equally diffusing the heat through- 
out the house. The dome-shaped bottom of the boiler in- 
creases the surface for receiving the heat, and the check 
draught in the fire-place compels the heat to come into con- 
tact with the whole iurface of the bottom, and, at the same 
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time, prevents a great consvmption of fael from taking 
place. The flue is caitied round the boil^ in the usatd 
way^ to receive the greatest possible quantity of heat ftoia 
the flame. 

I am, Sir^ 

Your most obedient servant^ 

To Thomas Gill, £ig. Geo. CoTTAM. 



LXVI. — On the Propagation of the Begonia, By the 

Editor, 
with a figure. 

In the spring of last year the Editor had a root of the Be- 
gonia planted in a garden pot, and placed upon fC bracket^ 
situated near to the upper part of a window facing to the 
west. In this state it was exposed to the warmth of a room 
heated by a fire, used for culinary a|id other purposes, and 
was regularly watered every day. It produced one stem 
only, which branched ofi'into two, and so continued to sub- 
divide until towards autumn, when it flowered, and only the 
male flowers were visible from below, no female ones beio^ 
perceptible, owing to the elevated situation in which the 
plant was placed. However, towards winter, the stems and 
leaves began to decay, and shortly afterwards to separate 
from the root. In this state the Editor proceeded to re- 
move them, but was very much surprised at finding in the 
angle of each forked branch a regularly formed egg-sh&ped 
body of a green colour, marked with yellow Spots all over it, 
and the rudiments of leaves at the top of it. On subject- 
ing a thin slice of one of them to the test of the microscope, 
he found that it contained a farina, the minute vesicles of 
which were of a regular oval shape, unlike those of the po- 
tato, which are of irregular forms, resembling those of the 
potatoes themselves. It appeared to the Editor that these 
bodies evidently were created to serve some useful purposes, 
and that probably they were the germs ^ intended as a means 
of propagating the plant, tod accordingly he preserved them 
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in an open mouthed bottle till the spring, when/on replant- 
ing the root of the .bigonia,5he put four of the germs into 
the soil around it. He had the satisfaction of tinding' 
them vegetate, but as it might have happened that what 
he took to be the shoots from the germs, were produced 
from the root, as well as the two stems, which it now has 
aflPorded ; so, to remove all doubts upon the subject, he 
^planted the remaining stock of germs in another pot, and 
has again had the pleasure of producing numerous young 
plants therefrom. 

He knows not whether this fact may be generally known, 
it was new to those scientific friends to whom he has men- 
tioned it, and certainly deserves to be made better known, 
asan excellent mode of propagating this beautiful plant in 
an extensive manner, as the plant in his possession afiorded 
fit least twenty of these germs or seeds, as they may be 
termed. . * r ^ 

; He has given a figure of one of the largest of thesfe ger^l8 
in plate IX. fig.3, with its isituation also shewn in the wigle 
between the forked branches of the plant. 



LXVII.—On a natural means of Stocking Pondsy situated 
on hills, with Fish. Discovered ^ Thomas 'Snelson, 
Esq. Secretary to the London Western Literary and 
Scientific Institution. 

It has long been considered as a difficult point to ascertain 
the means by which mountain streams or ponds situated 
upon hills becomie stocked widi fish ; for although it is 
well known that the salmon has the means of making its 
way up against rapid water falls by its powerful muscular 
action, yet this is by no means the case with the generaUty 
of those fish with which^ streams and ponds thuscirciim- 
stanced are filled. Mr. Snelson, however, many .years 
since, ascertained the important fact, that the large water 
beetle, which is in the habit of feeding upon the spawn of 



334 On the Swiss method of Blueing Iron and Sieel. 

iish^ occasionally in the evening climbs up the stems of 
rushes^ &c. out of the water^ sufficiently high to enaUe it 
to take wing, and he has caught it in its flight and putting 
it into water, fomid that it gare out the spawn it had gorged 
itself with previous to its taking flight, both in a digested 
and in an undigested state, so that on trial he asdertainsd 
that it produced fish of various kinds. 

This discovety thus ascertained one mode at least by 
which this apparent difficulty may be overcome, and, no 
doubt, nature also employs other analogous means of ac* 
comphshing this important end. 



LXVIII.'— On the Stoiss method of Blueing Iron smd 

Steel* 

Iron and steel articles, when their surfaces are pcdished, 
whether simply by the file or by rubbing with emery, putty 
of tin, &c. are susceptible of receiving a blue colour firom 
the action of heat ; and which is rendered more beautifiil 
or deeper, in proportion as the surface is more perfectly 
polished, or the operation more perfectly peiformed. 

Every worker in iron and steel supposes himself to be, ca- 
pable of properly blueing the articles which he has made; 
but very few of them succeed well in it. There are some 
workmen, however, who, by great experience, excel in this 
branch, which may be considered as an art in itself. Clock 
and watch-spring manufacturers, and more particularly the 
makers of watch-springs, succeed very well ; but the manu- 
facturers of the steel hands for watches have attained the 
highest point of perfection in it. 

By means of heat, steel is made to receive a series of 
iris colours in the following order : viz. straw-colour, orange, 
red, pigeon's-breast, or purple, violet, blue, and grey. Iron 
will receive the same colours, but is not susceptible of taking 
such vivid tints as steel. When steel has been hardened, 

* From the Dktummre Tecknologique^ a&d translated in the Fnmklm 
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it must be tempered before it can be finished ; and it must 
be softened more or less^ according as it is necessary for the 
article to possess a greater or a lesser degree of hardness in 
use. In some cases it is not necessary to give an equal 
colovlT to the whole length of the article^ as the colour is 
frequently removed in the successive operations. It is 
nevertheless advantageous^ however, that it should be as 
equal as possible^ in order that the degree of hardness may 
be uniform throughout. It is a very different case when 
the articles are finished and well polished^ and are intended 
to remain blue ; such, for instance^ as die hands of a clock 
or watch : as then, if the blue is not perfectly equal, and 
very deep, it presents a disagreeable appearance. The fol^- 
lowing method appears to us to be the most advantageous; 
and we have seen it practised by the workmen in Geneva, 
and other parts of Switzerland, who 0xcel in this art ; it 
has also been successfully employed by many workmen in 
Paris. In a kind of stove made of sheet-iron, they place 
turfs, made of spent tanner's bark, or merely dried tati: 
these are covered with lighted charcoal'-dust. The fire soon 
communicates to the turfs, or tan-dust; when these begin 
to bum, they place the pieces intended to be blued upon 
them, taking care that the ashes do not cover them, in 
order that they may see the colour which they assume. It 
is requisite to be veiy careful that the heat be uniform, and 
that it be retained at exactly the same degree, without being 
too great ; as, in that case, die operation would fail entirely, 
and the blue colour soon disappear^ and turn to a grey^; 
the article would also lo^e its hardness, it must be hardened 
afresh, and there would be a very great chance of its being 
.over-heated. In order to avoid these incpnve|iiences, we 
should prefer a fire less active, and. opei:ate by degrees. 
When the well polished st^l has acqijdred a red colour, 
and it is seen that this colpur is not perfectly Uniform, the 
greatest heat must be directed towards the part where the 
colour is least intense, by blowing with the mouth that 
part of the fire adjacent to it. By this means, and with 
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great care and patience, a beautifully uniform and de^ 
blue colour is obtained. 

When the article has become of a red colour, if it is 
found to be clouded with various shades, it is belter to ^us- 
pend the operation, and polish the article afresh, :^ther 
with emery, tripoli, crocus martiSf putty of tin, &c. and 
entirely to begin anew ; rather than expose the article to 
too great softening, We can only here point out gCQ^ral 
rules ; there exists in every art a Ifjud of dexterity which 
practice alone can give. 

When the article has acquired the desired colour, it is 
withdrawn from the fire, and allowed to cool slowly, when 
it must be. wiped with a clean, dry, linen cloth. Particular 
care is required not to touch the articles when fini^ed, 
with greasy or damp fingers ; but above all, not to dip 
them in oil, as they would become dull, and lose that lustre 
in which consists all their beauty. This blue colour re- 
mains for a long time ; nevertheless it is subject to change; 
it which case it may be restored to all its freshness, by the 
article being. polished anew, and again submitted to the 
same operation. . 

Iron never takes so fine a blue as steel, as it does not re- 
ceive so good a polish, neither is it so hard ; and it is- pro- 
bable that the carbon contained in the steel has some in- 
fluence on this operation. 



LXIX. — On an improvement in Turning Lathes, By Mr* 
RuFUS Tyler, Engineer, Philadelphia.* 

We have given in vol I. page 27, a description, with an 

etigraving, of Messrs. Mason and Tyler's, of Philadelphia, 

• improved lathe, to which we refer our readers. Mr. Tyler 

' has since then directed the attention of mechanics to the 

■ important fact, that cast iron is superior as a collar to the 

hard steel mandrel of a lathe, to the hard steel collars 

* From the FrankUn Journal, 
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usually employed ; it also diminishes the labour , of ma^ng 
iky and afibrcls a solid, i^ place of an in6ert(3d> cdlai; ; tie- 
sides which, the la^the is found, by experience, to tun a 
much longer time without reqvirirjtg to be fresh oUe^^iimi 
ivhen the steel collar was used. 

. Mr« Tyler has also mouhtefl his , lathe upon . a cast^iroi^ 
stand, instead of upon the table and nests of drawers, as 
shown in coir, plate ; holes b^ng made in the frame for tl^ 
pivots of the tne;adle and the. ctankraxle to turn in ^ Hbt!^ 
lathe fi thus better adapted to the nsual run of work- thaa 
when fitted' up in the ongixudly expensive n^apner. . ^ 



LXX.— 0» the genuine East Indian Wootz Ore, Iren, and 
Steei, imported from India 6y J. M. Heath, Esqi, By 
the Edito]*. 

The Editor having lately been kindly favoured by Mr- 
Heath with specimens of this ore, and of articles made of 
the cast-steel prod^iced irom it, and likewise with many 
particulars concerning these highly interesting subjects, he 
hastens to communicate them for the benefit of his readers. 

The ore is a black magnetic oxide of iron, nearly of the 
nature of the long celebrated oregrund, or Swedish iron pre|, 
from which our bes£ cast-^steel iron is, or properly speak- 
ing ought, to be made; only richer. It la a peroxide and 
protoxide of iron, frequently found in the form of regulat 
pctahedrons, aitd. exceedingly rich in iron, and requiring no 
other addition t^ the silica generally accompanying it 
than limestone, to serve as a flux in its reduction to the 
metallic state. 

The natives break the ore into coarse, grains, and eleatn 
it perfectly, and smelt it in small furnaces, of the height of 
four feet, somewhat in the. nature of our cupola furnaces^ 
and, of course, with charcoal for fuel. . They , form the 
iron into bars of an inch broad, and half an inch thick, and 
cut it across nearly through, into squares fit for putting 

VOL.* 11. z 
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into their skittle^haped melting pqts^ in order ta iioafe^ 
it info cast-steel at once, by pnt&ig into- the pots' with it 
the wood of the cassia auriculata, or the tree which 
affotds the catechu; employed in* medicine as ail astringent, 
and consisting of tannin. The pots; then b^ng peirfectly 
closed at their m[ondis nf ith dayj^ are placed in smaD ftir- 
naeeS| the heat of which is eaccit^ by the gdatndcin beOowA 
nsnally employed by Ae hatiVed ; and they are -continued 
thereiil'iititil the'conversiotl and fusion of the iron htto cas^- 
Stebl iili&t once dfected. 

The masses of steel possess the welt known form of the 
cakes of wootz formerly imported into this country, and 
upon which so many experiments have been made by Sir 
ThoD^ Frankland, and by others^.under the auspices of 
^ late Sir Joseph Banks, It is made from a particular 
ore only, and not from masses of iron collected' indisonnii- 
nately ^11 over India, as has b^n stated by mistake. . 

Mr. Heath has imported a considerable quailtity of tbe 
ore into this country, and has had it assayed by that expe^ 
riipnced metallurgist, David Mushiet, Esq., wbohas pro- 
diuied beautiful buttons, of the reduced iron from ity by tlie 
additioii of limestone only, and has ascertained the great 
richness of the ore. He has likewise had it analysed by 
Mr. Richard Philtips, and had its state of purity ftom ad- 
mixture vidth other metals, and its perfect freedom from the 
\ presence of pyrites, phosphorus, arsenic, or the other inju- 
iious matters which commonly debase iron ores, correctly 
ascertained. He has also had iron made' from the ore in 
the large way in this country, and has had it proved in a 
great variety of ways. Twisted guii-baitels have been 
made of it by Mr. Fullard, of Clerkenwell, a great test of 
its goodness ; it has also been drawn into the finest wire ; 
he had it rolled into hoop-iron ; and also tried by a chain 
cable maker, when a cylindrical bolt, seven-eighths of an 
inch thick, was tern asunder by a power equal to seventeai 
tons and three quarters ; he has had thick bars of it b^it, 
until they tore asunder with a fibrous appearance^ equal to 
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thtEit of the' very best and jnlstiy celebrated W&h &o)r ; waAi 
in fact; lias proved its excellence in: a great Variety of ether 
ways. '■••■' .''':■.' > .. : '■'■ 

Finally, he has had the iron converted- into blisteri^ted; 
and that melted into cast-steel, by the principai refiners in 
this country, and had the' steel tilted into bars, rolled into 
^heetSj^and made into razors (the goodness of which, the 
Editor caa speak to from havmg u^ them) ; and idsa mio 
peh^knives, fine sci33ars (the fbrgiijig; tHe rin^ iti tEe1)0W8 
of which latter articles aloiie suiitctetLtly proves th!e perfect 
malleabihty of the steel), and a.^r^t yariety of btner arti- 
cles ; se that n<yllung latow is wanting boi the itereatfed^)^:x^ 
ployment of it in; this conntxy, as a sufastitvite, product ia 
one of our owneotoniei^ fiNrtheSWedi^ steieiHroti, noW,itl 
consequence of the 4ery. great demand for'it, not' to' be ob-> 
tained but at very high pricei3. 

Mr. Heath had the iron /^ also inade intol^listerH^teel^ lyf 
cementation with' charcoal in the tisnal manner,. and whic& 
proved excellent in that«tate i a& lik^wisd into shear^steei^ 
from which a great variety nf artkles, such afctsMe4mivies; 
&c« have been made* 

Mr. Heath has also had an alloy of wootz and«i^«r 
made by J. Thompson, Esq;, 'of the. iiondon' Ooobapatty's 
steel works at Chelsdsu He* put to^cither silver and sited 
in die proportion of one-four hundredth pti^t of tiie form^ 
metal, but the result of the fusk)n proved, thiat itbhly im^- 
bibed one-five hundredth pari of thesilier,. tharemaiiad^ 
having separated ^tirelyy and> in fact, had eliused 'a divi^ 
sion in the internal parts^ of the bar diB^mDOtti'of the'ingot^ 
the silver appearing in the differ:ent firactdres-of its' native 
white 6olour, and in a lamellated form*. ' 

The Editor has, at the request of Mr.Turrell, his en*- 

graver, put a Specimen of Mr. Heath's wootz into his 

hands, with a view of having gravers' etdiing'^^needles, and 

odry-points, made of it, and thus testing its goodness in t^e 

' nse of those delicate articles. He has dso given him a sp^ 

z 2 
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dmen of ikhe aboYe-itfenfioned alloy of wootz and silVer; to: 
prove in a similar manner. 

The pen-knife has now been in constant use by the. Edi- 
tor for nearly three months, and its edge still ' retains its 
pristine gobdness. 



LXXL — On a method of making Cements far Terraces and 
Floorsy and employing melted pitch to render them imper- 
meable to water f and secure from the attacks of Frost, 

By CaSSIMIR PUYMAURIN. 

IjBHALL not speak of the.nature of the different lime ce- 
ments hitherto known, as they have been fully described 
by various authors. I shall only observe, that a cement 
ought to be hard, solid, and impermeable to water. To ob- 
taiii^ hard and solid cement it has been necessary to em- 
ploy different bodies, which, by their iiggregatioa with 
lime dissolved in water, speedily absorb the superabundant 
fnoisture, and furnish to the particles of lime diffused 
throughout the cement the carbonic acid necessary for 
rendering it solid, and transforming it again into calcareous 
earth. 

Vitrified lava, natural and artificial pozzolana,the scoriae 
of furnaces, pounded bricks, bone-asheis, &o. have been the 
chief bases of all the cements hitherto made, and they.have 
been obtained more or less solid. Cements composed in 
this manner have been attended with perfect success in the 
southern parts of Europe, little exposed to rain ; they do 
not absorb the exterior jinoisture, and the frost h^as not 
power to dilate their pores, or to destroy their aggregation. 

The cements of Italy, Africa, Spain, and other warm 
<;ountries^ unite all those qualities which can there be de- 
sired ; but in our rainy countries, exposed also to very se- 
vere frosts, .cements ought to possess a more essential qua- 
Jity than mere hardness or solidity, that is to say, imper-- 
meability. Cements composed of porous bodies ciannot 
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possess this quality, they being hard, and having the great- 
est solidity during summer ; but the irains of autumn gra- 
dually penetrate to their interior parts, and reduce to pow- 
der that mass which a little before had the appearanc^' of* 
the greatest hardness. 

The inventors of the most celebrated cements have seen 
their experiments fail, because they neglected this essential 
quality of impermeability. The interposition of a fatty 
body was long ago employed^, Pliny and Vitruvius recom- 
mend the thick part of oil^ and also oil itself; but these 
bodies employed alcmecaiv never ansyirer the intended pur- 
pose. Oil forms with the lime of the cement a saponaceous 
body, soluble in water, and the thick part of oil con- 
tains a very large quantity of mucilage, which water dis-* 
solves and carries off. 

To preserve the bottoms of cisterns, and to render them 
impermeable to water, resinous bodies have been employed, 
and particularly liquid pitch or tar. I have contrived that 
my cement should be covered with ^tVmg jnYcA, as this 
resinous body penetrates its por^, and renders it imper- 
meable to water. One inconvenience, however, appeared 
in the use of pitch, which was its property of becoming 
soft during the heat of summer. This inconvenience i re- 
medied by sprinkling the pitch over with powder of lime ; 
the lime combines with the pitch, and forms upon the ce- 
ment an exterior stratum of a new cement, resembling the 
famous cement of the Romans, called maltha.^ 

All the merit of my process consists, therefore) in havmg 
been the first to employ a resinous body, capable of pene- 
trating and preserving cements, by filling up their pores, 
and thus rendering them impermeable to, and consequently 
.insoluble in, water. 

I shall here give the method which I generally Employ 
in making my cements, but I must first observe, that there 
cannot.be one general method of composing cements, as 
limestone and sand are not every where of the same quali- 
ties^ The reader, therefore, must examine into the nature 
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of t}ie MmpOfiUion <tf . the lime which }» employs, m wdl 
9B iot^ the fWiy of the sand orojther ailkeooB nmtteiB ; he 
DMIfrtr thw Yi^y 4^ |»roportioiie of ibe. materials of; his ce- 
Vpifii as. piay he .Qecoastupy. 

The methods of leaking cements for^ tenacesy as gener 
raU^ ^ven>, require that the pozzdUmai the pounded 
h^eks, and the.^p(Ki#.he reduced to. fiii^powderraad be 
|i(l^« Tl^.pr^e^autioa. is indeed, nteessayy ft)t those ce- 
i9i99tsiiyh^c;hai!e.nptto beeovered withja re^tnous body, as 
jtbw ^}i#tcee becpq^e. theii^y smoother andmorecompact^ 
Bf^ lim lu(ble tOr be pepetrated by moisture. But thi/d ad^ 
^mt^^M nore than baltmoed by the. fissures and cracks 
4|Cif^i<^0d by. thelehrinking of. the c^ob^entin drynig. This 
'^lOi^Mnig. does, not take jdace in.thecementsmad&accoid- 
ing to my method, because I employ all the mal^riais in the 
imA §tatf^ coa^Ml^wdered in fingmentsof at }^ the 
8^ of a grain of iifltat>ajid often as large as peas. 
pThes^ fragm^ts brokeain thia;inaxm^:ihus present a great 
AH^ab^rpfa^gleaaodcaYitieSi iiKto which ^e calcareous 
.p9i^ of :th^,o^neni penetrates, and thus forms as it were a 
jy^ of ^qonnected qhain, which prey^ts those cracks and 
fi/^W:^ from fonningi which are^ prejudicial, to cem^ts. 
^4 Ume which I fip^ployedwas mide from hard and white 
;]9liej9t09e jErom ■the'iiviU of Cazere(»,iin the departme^t of the 
"Upp^r Qaroone :.thi»iim6 dissolf e<: with a sort of ebullition 
jftftd a ^eat Ji«t, and after its\*bintegr^n, forms a 
smooth white p*8te with, wateC^^lilKthout ajity niixture cf 
^^i^ep\i3 p^urts ; itis susceptible ofiWfLllomng, as the masons 
.h(^e teim it| a gr^t deal of sand and other matters, but it 
,hasJes^j9trength in the open air than meagr^ Hme, which 
km^g luadeirom a marly stone, contains in its composition 
a great many hardened and vitrified argillaceous particles, 
wiuch. giye it great vstreaigtb when exposed to the C4)eo air 
^^ftd in wat;er. This lime, called in that country ckaux de 
i .Sqi^rre/, requires little sand^ because the hardened and vi- 
trified ea?thy. parts which it contaius form with it already 
(Wifitimate mixtKire,.ora Jiind pf.cement. . This lime, there- 
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fgyrey when mixed with water, acquires in a lit^e time the 
fa^ness.pf fitone^ ; ' , 

. , ..TheJime I. employ^ then ^^ perfectly pujce, ^):^;with-^ 
. out any misctiire of heterQgent)U3 part9^ but it had no gre^t 
soUdity wh^n exposed .to ,th^ 

' I found that' a fifth part of Unm was sufficient tp give, i^ 
^a^cwient that tfiuding qi^aUjfey.i^essary t^ envelop. all the 
. vi^trified and siliceous part^.of a calcareou3 compositj^on, i^ 
ponsequently to givj^ it the^ gr^test ^lij^tyi Suph is :the 
process I employed to form, on a roof which ^ bad been Qon-^ 
structed &>r two . hundred j.ears,. and th^ rafterf^of which 
were at a great distance apart^, a terrace of f()rty sqn^' fa- 
thoms, which has already withstood foiir.severe wiateril and 
our scorching summers, .wd still exists as ,p^eQt.as ever. 

One precaution I omitted to take, which ei^barras^edme 

a gbod deal,, thii^ was to pound the liftie l>ef(^ it was^epi- 

,ployed« The lime, indeed, finally dissolves- pr; sl^es in 

water, but some . of the 8tone| composing . it being, l^r ca}- 

jcined than others, their fmcleus .does not dissolve, s^d they 

. only become ' penetrated by :the. moisture. Whe^ these are 

« blended > with the gravel and other sUiceous materials en>- 

ployed, at the end of some days; the cement, bli8tei:s jand 

.splita into small fragments, and ^its.of the lime whic^ had 

.not been dissolved are found in thei state of lime slaked M 

•the open air. . . . ; . . - , . 

. . Take two . n^^ure^ of Jiijer. .pebbles, . well wa§he4> , ,qr 
^ftagcaents of ^bricks of .the^lsize .of a, nuti- two of tiles an^ 
, jjx)n iscales, , coarsely ippunid^, oncof river sand,, perfeptly 
. w^ll washedy and one of the lime o^ Ca^es, Just fresh from 
the kiln, and po^nded. , , j v . . ; . ; 

Form a circle with the sand> and, throw into the hollow 
'^it the lime, which has been we}1.^8biked> taking cftre.tp 
;mix it thoroughly, and observe, th^ when the lime is well 
mpisteaed, in order to sla^ce it, leave it in that state i^Oir 
.three hours, in order that the whole Qt iiiQ lime i^y be 
well slaked ; then mix with the abov(3 mentioned Ume and 
sand gradually^ the river pebbles, the iron, scales, and the 
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' tUes. This mortar must then be worked for half an hour^ 
tfiat every siliceous stone, fragment of tile, 8rc. may be well 

' mcorporated, and when the cement is almost finished, throw 
'over it about a bushel of quick lime in powder. The mor- 
tar then becomes very difficult to be stirred. Two parts of 
cream of lime are then to be added. 

Siidh is the manner in which I prepare cemenL There 
art two methods of employing it, vifc. either above a pave- 
ment of btick, or below it. The ibrmer appears, indeed, 

' tli6 most solid during the first year, whilst thie other sufiers 
the rain-water to filter through it; neverthless, m time, the 

' hititer acquiiies the most perfisct solidity. 

As tiifne destroys the timber on which the mortar is laid, 

* when a terrace is intended to be made upon a floor it must 
b6 previously coarsely covered over with a mixture of sand 

' an<j[ clay with water ; when this covering is dry, another, 

'composed of mortar and pretty fat sand or loam, must be 

'laid over it. There is no necessity fbt cutting the bricks 
even, on the contrary, the upper surfkce of them should 
even be roughened or notched with a chisseL This pave- 

' ment must have a sufficient inclination given to it to cause 
the Water to run off freely. 

In the month of July, when the above mentioned two co- 
terings are very dry, the cement, composed in the manner 
described, must be applied in bands, of two feet in breadth ; 
two workmen arc sufficient to do it. This stratum of ce- 
ment ought to be from two inches arid a half to three inches 
in thickness, the covering on which it is laid ought to be 
previously moistened with the milk of quick lime, and the 
cement must be pressed down closely upon it with the 
trowel, taking care also to beat it with the sharp edge, of 

^the instrument. It is then smoothened with the back (^ 

the trowel, slightly moistened. The surface of the cement 
hiust be lastly again pressed down,' in order to btiry the 
coarser parts of the composition, and render the whole 
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smodth. ' When the first band is finished, tHe workman 
proceeds to lay a second in the sain<3 manner, and the t^ 
'bands must be careftilly united to prevent their separation; 

TTiis cement sooti* dries, and at the end of an hour can 
'sustain a strong pressure. It must, however, be left for 
seven or eight days, after which time the surface of it is tp 
be slightly mcistehed, and be then beaten and smoothened 
by means of flat stones. This last precaution is essentially 
necessary, and the solidity of the cement will depend on 
the care with which it has been performed. When the ter- 
race has be^ii constructed in this manner the aggregation 
of the cemeiit becomes stronger, aiid its pores are smaller 
and less numerous. 

In order that the terrace may succeed perfectly^ it must 
be made during the great heats in July,- in order Uiat the 
superabundant water may evaporate, and that it may be- 
come perfectly dry before liie autumnal rains. At^ihe end 
of Atigust boil pitchy such asthat used for ships^ and spread 
it hot over tbt& cement by meanB of large brush^k As this 
coating Tirould render the terrace not fit to bi* touched dur- 
ing summer, this inconvenience may/te remedied in the 
following manner :^— Take hme, «Mited in the open air, and 
reduced to fine powdir/ and having sprinkled -it over the 
pitch,reiaaw(Hliy means of a broom, the superfluous part of the 
Rnte which does not adhere to it. The lime combinii^^ with 
the pitch will form with it a very tbjn stratum of a cement, 
similar, as above mentioned, to the mo/if Aa of the Romans. 
At the beginning of October, a second stratum of pitch and 
lime must be laid on. 

The second method of employing the cement is to place 
it immediately over the stratum of brick and clay, and then 
to cover it with a pavement of brick, mortar, and sand.. I 
have two terraces, fifteen fathoms in> length and one and a 
half in breadth, which appear to -me to have the greatest 
solidity. They are, indeed, not so beautiful as those wberje 
the cement covers the briery but they stand every kind of 
friction or pressure. 
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Afker making a stratum of clay and sand, Spread ovor it 
a stratiiiA of cement, four inches in thickness, fi^ell' beaten, 
and add pebbles somewhat laiger than those employed ill 
the preceding cement, -and alsp increase the quaatily of 
lime i(i proportion ; the cement, must then be beaten with 
dubs like those used for sinootht^ng the Wdka in the 
neighbourhood of Paris. Itistheatobe left to' dry fork 
month, after which the surface of it must be moistened with 
<milk of lime, and the bricks are to be laid with, good hme 
and sand* . . 

It is not necessary that these brkdca. dipuld be di^essed. 
I have observed, that by cutting them their strei^ih isr les- 
sened,, as it destroys their semi-vitrified surfaces^ as nothing 
then lemams below them butearth, which isaobn peneMted 
by mcMsture, and easily destroyed by frost ; so care most 
be taken to fill up the joints between the bricks with good 
mortar, which must' be pressed in them and smoothed fay 
the trowel, and be then well coated with pitch. 

'Teiraces constructed in this manner suffer the.water^fbr 
•some time to filter through diem in ismall quantities. This 
water, . however, becoming charged with calcareous parti- 
'cles, stops up the pores in the cement^ no more filtration 
then takes place, and t^racesof this-kjind have the greai^ 
est solidity, »id are exceedingly cheap. This oement may 
•be employed with advantage forthe interiors of apartments.; 
.it may also supply the place bf pavements of dressed 
bricks, and ODSts twotthirds less. 

■It must be spread for this use over a pavement of rou^ 
bricks, or bricks picked by an instrument to tbe^thickses 
of an inch, or rather more. The pebbles may be omitted, 
and their place supplied hj fragments of tiles and iron scalte 
coarsely pounded, it is then to be beaten down and pressed 
-with fiat Atones ; but before it is painted, it must be suf- 
fered to dry for a month. It is painted and waxed in the 
s^tme manner as brick pavetaents or floors. 

Such are the details of the cements I have employed, and 
which have been attended with complete success. But I 
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shtfU bera repeetti that the propodions must be varied, ac- 
ceding to ibegreater or leaser pyrity of the lime and other 
materials iemidbyed^ and that the i^pplication of the pitch 
is merely. to pceyenithe eatrance of water, .and the conse*. 
qtient destzuetioxi of the cement by frost. 

LXXll.-^Jlcmarks upon the Construction xf f^^umps fpr 
Maismg Water. By Dih. Thomas P^ J0N1199 Editor 
qf the Franklin Journal. 

We have, at different times, receiyed communications on 
the eonstructioo of ptuai{>s and other machines forndsk^ 
water, which haye often served to* manifeM; a defidency^in, 
or a tdtal Want of, knowledge of their aetion. Among the 
tiumerons errors which prevail upim tfa^ subject, the idea; 
that the^ jnfessure of the atmosphere diminishes 4he power 
laeceosary to raise -water in the commcm pump, appeare to 
be the most g^fieral. We have now before us a letted 
received from a gentleman in South Carolina, 6ome weekd 
flihce, whose plan is to rsuse water from deep wells, . say of 
ninety feet, by successive pumps. He proposes, that a 
pump of thirty feet in length shall be placed at the bot- 
tom of the well to raise the water into a reservoir fixed to 
veceiv&it, near the head of this pump ; that the bottcnn of 
a- second pump shall stand in &is reservoir, and that a 
thirdi be similady arranged to elevate the i/v^t^ to the sur- 
face of the earth ; and that the rods, from these pumps; 
he e( sufficient length to be attadied to a Common handle 
at top, ito work simultaneously. Three pumps, so ar- 
ranged, will, he calculates,, save, at least, the necessity of 
lifting a column of water of three times, twenty -eight, or 
eighty^our feet in length, and that-Ae labour, therefore, 
would be so reduced, that the weight of the rods, the fric- 
tion, aild a column of water, of isix feet in h^ht, woiikl 
alone require to be raised. 

This may serve as a fair example of numerous proposed 
improvements^ coming, in ihany instances, from persons 
not deficient, in general intelligence ; the subject is, th^e- . 



348 On the Comtruction of Pumps for Ratw^g Waier^^ 

fore, worthy of particular attention, as such errors fre- 
quently lead to much loss, both in time and money. We 
will, hereafter, endeavour to place it in a clear light, but, 
at present, shall only state such facts and principles, as we 
think can be made plain to every attentive reader. 

To the correspondent alluded to, we will say, that his 
plan, althaugh novel to him, is not so to those conversant 
with the. subject. Pumps made in tbe way proposed, have 
been constructed, and are figured in books* To all those 
who in^agine that in pumping water they can derive any 
aid from atmospheric, pressure,, .we will s^y that they are 
altogether mistaken. We cannot, by any contrivance, or 
by any construction of our machinery, raise a hunclred 
pounds of water to the height of ten feet, without the 
application of as much power as is requisite to raise a st<Hie 
of the same weight, to the same height ; the atmosphere 
will assist us .just as little in the one case as in the other, 
and if we wish to raise double the quantity to the same 
height,, or the same quantity to double the height, we 
m^st employ double the power, or its equivalent, double 
the time. 

The three pumps^ made as above, stated, were so made, 
not to lessen the power required to raise the water, but to 
obviate some practical difficulties. A pump-tree of W(y)d,< 
ninety or one hundred feet in length, is very liable^ to burst 
by the weight of the column of water contained in it; and, 
from a similar cause, the valves are raised with difficulty; 
by dividing the pump into three parts, there will be a cor- 
responding dimunition in. this pressure ; but there will also 
be a greatly incr^^ed load from the amouiit of pump-rods, 
and also an increased number of valves to open, and to be- 
come deranged. We did not, however, set out to discuss 
the merit of this kind of pump, or any other, but to furnish 
some hydraulic didactics. 

Something may undoubtedly be accomplished in the 
improvement qf pumps ; but we are just as well prepared to 
x^redit the accounts of the discovery of the perpetual ino- 
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tion, as those which are sio frequently given of hydraulic 
machines .enabling two or three men to perform as much 
work ias double that number ;by the machinery now known. 
It is certc^nlynot possible to procure, with the same power^ 
one-third more water than we now cant with our best pumps* 
Nearly or quite all that is to be hoped for is to lessen- 
friction, to remove obstructions to the ^e passage of the 
water through the valves, and to cause them to open and 
close without loss of time or water. 

With regard to the action of the atmosphere, we wpl 
merely remaik, that ^e sometimes, and indeed, generally/ 
construct. our pumps so as to bring it into operation;, but 
such is the nature of the aid which we receive from it, 
that for every pound of water which it forces up by its pres- 
sure, we must forpe a pound of air to the same height ; and 
if we choose to lengthen our pump-rod, so as to allow the 
piston to be below the surface of the water in the well, we 
may dismiss the atmosphere from our service; and were it 
not for the necessity of breathing whilst we are pumping, 
we should not, by so doing, lessen the facility with which 
water would be obtained. 
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LXXIIL—Ow Megre«/ Tenacity of Life possessed by various 
Insects ; and on the necessity, of Entomologists adopting, 
better means of speedily destroying it, and of preserving 
their Specimens from injury. By Thqmas Carpenter, 
Esq. 

DEAR SIR, Londm, May 1, 1828. 

The apparatus or curious set of instruments described by 
you, in p^^e 97 of yout present volume, and »which I took 
out of a groove in the , proboscis of a fly, of the genus 
Tabanus, that had attached itself to ipy horse, for the 
purpose of sucking its blood, reminds me of the great 
tenacity of life in that and numerous other insects ; and 
which I beg leave to detail to you as curious facts in the 
economy of nature. 
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The fly above-mentioned I kilkd^ at I thoa^bif: hf 
Crashing it between my fingersy on remonng it firom tii0 
skin of the horse, and put it into a small pillr-lxiir/'fia* Ai 
purpose of minutely examining it under .the midaa t ec y oa 
my lietum home. On opening -the boz^.howeviery^soiiie 
hours dflerwards, I found the inseet^ althonighin that mu- 
tilated state, still living, and crawling about* 

A friend once brought me a large moth; whick he had 
for some days confined in a small box. The imieoty in 
fluttering about, had completely destroyed its bea^rtjr^ and 
being unfit for my cabinet, I proceeded to put it to deaA 
in the most speedy way, as I then conceived, viz. by aeptt» 
rating its head from its body with a pair of scisiNais, aoi 
then put it by within the box for dissection. In taking h 
out about eight houra afterwards, I was^ however, amdi 
surprised at seeing its proboscis still expaiMl' and dootraet 
alternately, and its wings repeatedly flutter* >^ 

A very singular circumstance respecting the stmg of a 
wasp also fell under my own obsewation. I found >utL thfi 
footpath a wasp, which had been trod upoi!i,ca;nd ima.iip]3if 
rently dead, as it was completely crushed flat^ and afafoit 
mto separate pieces ; this I kept during the whole day, and 
at night I proceeded to take out its sting ; but which, to 
my great surprise, protruded of itsdf, and kept' tuavii^ 
about ill various directions, endeavouring, ' as it weie^ to 
pierce the fingeraf which pressed^on the part, and tliisit 
continued to do as often as my fingers pressed it. On the 
same day, in the early part of the morning, I fouQd.two 
beetles, apparently dead, as they were trod to pificeB,iand 
their intestines were forced out. I plucked off' the beads 
from these iii^ects, and put them into a piU^rtiox^ I was, 
however, indeed much surprised, on looking at tha heads 
twelve hours afterwards, to find their horns in iliotion,.tad 
their jaws moving to and fro, the mouth also 'frequently 
opening and shutting. 

These different facts show how very tenacious of life 
insects are ; and that they must still possess feeling when ia 
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states that wonld render life extinct in ourselves. I conld' 

i^dily enumerate more than a hundred other exainpks of 

a similar nature^ but I trust that these will be quite suffi^ 

6ient to impress upon the minds of entomologists the he^ 

cessity of putting those insects they wish to preseiire in* 

their cabinets to as speedy a death as ]M»ibIe. My me-" 

thbd of dcnng t^is is simply as follows* The$ whole of the 

beetle tribe I put into a bason/ and pour iWft^ water upon 

them ; this method kills fhem instantly, and- doei^ not de-^ 

stroy any of their fiie scales or colours ; on the contrary^ 

it cleans them' fhnn any dirt or othef« extraneous matters 

which sometimes attach themselvies t6 their wfaig-ea^ed. 

The iftost splendid curculios I always clean in this manneri 

^e diamond beetles^ f6r instance^ when exceedingly dusty 

and dirty, I uniformly plunge into , hot water, and wash 

with a camel's hair brush, It is true that when first taken 

out of the water, they appear - black, and with all their co- 

•lours destroyed; but place them on a sheet of blotting 

paper, in order to absorb the moisture^ and in a short time 

the colours return in all their, pristine ciplendour* . 

When an . entomologist looks, ovei* his cabinet, at the 
insects he has killed in this quick mtmnary it must be 
gratifying to his feelings to know that he has not added an 
unnecessary pang to any individual in it 

Moths, butterflies, dragon-flies, and other ku^e insects^ 
may be killed by holding their wings close together, between 
the thumb and fitig^r^ and then dipping their heads- and 
bodies into boiling water. The plumage on their wings 
will thus he less injured than by following the ordinary 
barbarous practice of passing a pin through their bodies, 
and keeping their wings from fluttering by means of card 
braces. What trifling defects the water may produ6e^ on 
the bodies being immersed in it, will not be noticed in the 
cabinet, because the wings will covar the greatest part of 
their bodies. 

It is the custom of many cdlectors, who are nevertheless 
kun^ane and well disposed persons in a general sense, to ^ 



353 On the Tenacity of Life possessed bji Insects, 

thus pin every insect tbey meet with, ain^ then to place 
them in what they term a store or collecting bo:f^ and to 
leave them in that state until they have leisure to examine 
and set them. The time which elapses, however, before 
this is done, is frequently a week or ten days ; at* the end 
of which time, many of these, impaled objects are stillseen 
writhing and fluttering about ; surely this cannot bepleas- 
ing in the sight of Him who. made Uiese . insects as weD as 
Qurselvi^! If then the beauties .of. nature mu^t be^pos" 
sessed by us, let us, when we deprive them of life, endeavour 
to do it in the most speedy manner possible. 

Other collectors also place aU the beet^ they collect in 
the course of the day, in one common box, and leave them 
in that state for several days ; by which means, however, 
they lose many rare species, and thus defeat their object; 
for. thus are friends ai^d foes indiscriminately, put tc^eth^ 
into one common . receptacle, and the consequence, is, that 
wh^ the collector opens the box, he finds the gneatest, part 
of them in such a mangled state, being partly devoured by 
some of the others, that very few remain fit fpr.his calmiet 
. I have ne.vertheless the pleasure of being acqus^qted with 
nxaiiiy entomplogists, who possess, feelings, towards the in- 
sect tribes that do them credit. They uniformly take put 
with them, on their eii;cursions, numerous small pill boxes; 
and when they capture any insect destined for their cabinet, 
they place it in a box alone, ^ver putting two into the same 
box ; by which means, a twofold purpose is answered, viz. 
the beauty of the insect is preserved, and every part of it 
kept in a perfect state. These are afterwards put to death 
in the manner I have above described* 

It must no doubt have occurred to* you, as well as to 
many of your readers, that the mind in its natural ^te is 
prone to exercise of cruelty. . For instance, a boy observes 
a bird perched on a tree, singing to cheer. its partner during 
the act of incubation ; the little urchin instinctively snatches 
jupthe first stone.he can seize, and .thro)¥S. it at. the poor 
iinpflfending bkd. ^ Others will,, out of niere Y^^intpn sport 
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torture flies, mothB, &c. Maiiy paredte will efen ipstr^ot 
their children in the art of torturing:'.thejcny witness thil^ 
cruel spectacle, considered by many as fbcceedingly amasoigy 
of passing a pin through the appendage to die bo4y of the 
cockchafer; these, aind many other refinements in cruelty, 
nii^t be obviated, if parents and teachers of cl^j3drea 
wouM only take pains in pointing out to. thoB^, in their 
early stages of life, that all God's creatures, from the 
liigfaest to the lowest, were made by him' fo' perform soiled 
important duty in the scale of creation : f(»r.of this we may 
rest assured, that nothing was erer create in taip. I wipuld 
.therefore submit the propriety of not cmly ;gi«i^ them «uch 
instruction as would tend to excite f»roper fipcpngs in them 
towards the inferior orders of animals, but let them also 
learn to recite such extracts from ouir standard w<»rks, as 
would eventually produce a proper changQ in^ their- moral 
conduct. I am, dear sir, yours truly. 

To T. Gill, JSig. : ThOMAS CaBPBNTEB. 
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•LXXIV,-^Oii the East Indian method of preparing the 
Catechu, or Terra^aponica* By Frakcis Buchanak, 
M.D.* / 

*' In this part of Kankana, a little ctel, eaiecku, or terra 
japonica, is made by some poor people, who gave nie the 
following account of the process. The tree or mimdsa 
catechu is called here keiriy and grows spontaneously on 
all the hills of Kankana, but no where else in the peninsula 
that I observed. It is felled at any season, and, the white 
wood being removed, the heart is cut intb bits, ajafl put, 
with one half the quantity of water^ by measure, ihtb a 
roiind-bellied earthen pot. It is then boilklfor about three 
hours ; and when the decoction has become ropy, it is de- 
canted. The. sjaune quantity of water is again added and 
boiled, until it becomes rppy, when it is decanted, and a 

* From Ids '* Journey- from Mitdras tbroagh Mysore, .CanariV and Mabbar. 
VOL. It. A A 
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fhird waler is also given. This extfocts tU 'thetblMttiteo^ 
ftoin the wood. The three decoctions are then, miied;' aaid 
hext^morhing boiled in small pots, Wntil the extract be- 
coimies thick ¥SL€ tar. It in v^je/tiiwrds flowed to ^remaiii 
in the pots for two dajs^, and then hieus become so hftfd that 
it win not run. Some husks of rice are then spread 6n the 
grbanfd, 'Imd' the kispisskted Jaice is forobed into, bi^ 
about the size! of oranges, ii^hich are placed '6n die famsks/cr 
on leaves^ wid laid seven days in the shade^ to dry, at^m 
the itdfiy seaisob, twice that lengdi of time, itnd are dies 
flit for sale. -Merchants who live above the Gh^ts, advatace 
the whole price fotir months befoire the time of deliveijil^ 
and give two riipeea ipr a maiind of forty outcha seeris cif 
'tweniy«4our hipees^ weight ; that is, for a hundred wei^b^ 
nine rhp^ and eighty-oine-oiie hundredths, or nearly onto 
^tmd sterling. The merchants who purdiase tssiie 
chiefly at Dkrwara, Shanore^ and other parts in that nbi^ 
bourheod, aM'are thdse who supply the grea|;jdr part of the 
peninsula with this article, which among the natives is in 
universal use. Their greatest supply comes from that part 
of Kankaiia which is subject to the Marattahs. The eii- 
couragement of thiil maivufaoture in British Kaijcana seems 
to merit attention. The tree is exactly the same with that 
I found used for the. like purpose in tl^e dominions of Av^, 
aiid dqe^ not agree very well with the descriptions in the 
Suffl^entym Plardarum oi the ; younger Linnaeus, nor 
in Dr. Roxburgjb's manuscripts." 



LXXV.-^— Oil the cultivaiion of the Betel-Nut, Betet-Leaff 
Black Pq^per, Cardamom, and Plantain Gardem at 
Serm,^in the Ea$t Indies^ By Francis Buchanan, 

" l5th March.— I eoiitihued at Sersi, taking an account 
of the state of die country, as an example of the western 

* From the saaie vrockssthe focBMr article. 
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parite of Soonda, m which the cultiy^tiojc^ oC gaxdens i^ the 
chief object of the &i:men . ' ■"* 

^' In these gafdena.ar^' rause^ propiscupvisly^ tieJt^Jll-uut ^q4 
l^atel-leaf^ black pepper. carda(nonSh and plantains. A 
great part, of the groimd formerly, pktpted has n^w become^ 
wa^^and th^re is- some fit for the purpose t^at would 
s^ppeac neyeV to have been cultiyated; but it is only^a^ 
small prqpc»ction of the whole country t^at cap l^e employed 
in this way, and tl^at is chiefly, in t^e neigbbourhQO^ of the 
Ghs^ts. Towaida the eastern siide of the pro^pce thete are. 
very few gardens. The situation required is a low narrpw 
yalley, with its head to the west^ and opeiiijae toward the| 
east f so that the hills by which it i^ bounqed {u[ay defend 
it from the 'West and south ^un. To add to the shdter, the 
hiUfi indifi9||.dir^ must also belong to thp garden, ^ii 
vw^p be coYi^ned^tl^'tc^eM) which are annuaflv pruned, j^^ 
procure branches that serve as manure. At all seasons the 
garden must command a supply of water. Tms commonly 
i^ obtained from springs, which are numerous in flus bcmn- 
try at the. head of alii^ost every little valley. iThe. water of 
tl^ese springs is collected in a small pond or respiVoir/irom 
whence it can at pleasure be let out by a channel whiiph is 
conducted along the upper side of the garden. ' "W^ater is 
also procured by forming channels from ' the small rivulets 
with which the country abounds. Some rich men fill up 
the wholo bed of one of these rivulets/ and ibrin their plan* 
t^ion in the place where it was, ^They have thus at its 
upper ep4 ^ reservoir formed of the rjemaining part of the 
o^d channel, arid by one side ojt tjie ga^rdeh.they draw '^ 
canal to cairy off the superfluous waier. This incurs a 
coi;^i4erabl)3 expense, not only in fitting up the. channel, 
but in giving the reservoir and canal a strength sufficient^" 
to resist the torrents of the rainy sdason. Ijhe best soff to* 
these gardens is the ca^ocfaZiV a red mould cpritaining'vcfry 
^mail stones. I observe, however, that all kiiid'^ of soil are 
usedl The prevalent one throughout the coiintryis a light 
coloured loam, of great depth. 

AA 2 
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" The first step in the process of making a new garden^ 
is to surround it with a ditch, to keep off the torrents which 
descend from the hills. Th^ garden ^ is then levelled with 
the hoe, and the whole is formed into beds, about twenty 
feet wide, by drains, which are parallel to each other, and 
run in the direction of the length of the valley, or neariy 
east and west. These drains are intended to carry away 
water that at all seasons springs up from the soil whererer 
it is opened. The soil where this abounds is reckoned by 
far the best ; but the water itself is very pernicious, and 
nothing would grow unless it were careixilly removed by 
the drains. These are about a foot broad, and, acconfoig 
to the natural ipoisture of the soil, are from a foot to eigh- 
teen inches d^ep. At the same time must be formed^ the. 
reservoir or canal for giving the supply of water, with the 
channels in which it is to run. The principal channel runs 
at the head of the garden, and crosses the direction of the 
drains. From this a small channel leads between every 
two drains, in the centre of each bed*. Such is the dispo- 
sition of some of the gardens that I examined ; but, ac- 
cording to the various declivities in different gardens', it 
must be varied considerably. The season for performing 
tbis labour is during the two months which precede the 
autumnal equinox. 

"In the month following the autumnal equinox, young 
plantain trees are set in rows, within two feet of each side 
of the drains, and at the distance of twelve feet from each 
other. If possible, the whole garden should then be co- 
vered wkh branches of the nelU (phyllanthus emblica) ; 
at any rate, some must be put near each young plantain 
.^ree ; and at the same time the centre channel of each bed 
mu9t be raised a cubit high, with earth brought from the 
Neighbouring hillsi When the rainy season is over, the 
. earth IS spread upon the bed, the channel is formed anew, 
and every fifteen days witer is given once. In the opera- 

♦ See fig. J of .plate VII. in our last numbor. 
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tioa of wattling;^ the channel is first filled^ .and tfien with 
a pot or scoop some' water is thrown on the roots of the 
unces* 

"^ In the same season of the second year, a pit, of a cnbit 
square, and of the same depth, is ms^e between dyery two 
plantain trees. In e^ch pit is placed a young areca, which 
is taken up from the seed-bed with much earth adhering, to 
its i:oojb. The pit is filled with fresh earth,, which is tram- 
pled down by the foot ; so that one half of the pit beco^ies 
empty, and is afterwards filled with the leaves of the em- 
blica. At the same period of every even year, that is, the 
secQnd, fourth, sixth, and so. forth, the channels of eveiy 
bed must be filled with fresh earth. In the mpnth pre- 
cedii% the winter solstice^ the beds must be levelled, and 
new channels having been formed, the trees must be wa- 
tered once every fifteen days. In the second month after- 
wards, the beds must be hoed, and each tree manured with 
rotten dung taken from the cow-house,^ where, the. titter 
used has been either fresh leaves or dry grass. Above this 
are spread the sviall branches and leaves of any kind. of 
trees, and toward the root of every Areca a quantity, of 
these is heaped up. . In the month preceding the summer 
solstice, the plantain leaves are removed, and young shoots 
are found to have come from the nuts. In the second 
month afterwards, leaves of the emblica are spread between 
the young plants. In the month preceding the vernftl 
equinox, they get a little dung. In the dry season they 
are watered once in from fqur to eight days, according to 
the nature of the soiL Tliey are not removed, till they are 
going to be finally planted in the garden, which is. done in 
their fifth year. They are then estimated worth one silver 
. fanam a hundred, five fanams and a half go^ig to the 
rupee ; but they are seldom sold, any man lending to his 
neighbour when he may be in want of a few. 

^^ The crop season of an areca garden continues from 
two months before, till ojae after, the winter solstice. The 
bunches are cut as they .approach to ripeness, for the ripe 
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nut 18 *of no use' eixikpt fbr seed. The Utidk is'r^ihoved with 
a knife. A decoction is then mietde with a few nuts, a little 
ehunam (ashes of the bark of the chuncoa muttia. Birch. 
MSS;), and 8bm<e of the bark' df 'the hoMy^or pierocdrpus 

'ti^oKlme. Tliese sire bmtsed together, and are fK>iIied six 
hoiirB in water. A quantity of the iiut cleared froip the 

' Kt(A is tiien pnt in a pot, and into this the decoction is 

'potiredy until' it rises above the nuts, which are thel\ boiled 
till the eyes siepamte. They ate now put up9n a ^trainer 
of mats supported' on posts/ and dried six* days in the s^un. 

'At hight'they are covered with ia mat. In Ihis country the 

'feetidl-nut is never cut, but is sold entire, and is called red 
b^tel. Any huts of a bunch that have become too ripe 

.bfSlbre it was cut, are* picked out and kept separate. .. Their 

-^htisks are' removed, and they aire dried in the sun without 
boiling. These are called raw betol, and sell much lower 

'thim the other kind. 

l^rbin the month preceding the wii^ter solstice, to th^t 
fcdlowing the vernal equinox, the leaves of the areda fall 

' dtf. !&adh is acc6mpanied W its lirbad, leatheiy, mem- 
bi^tieous p^ole; which, when they are young, form col- 
lectively a green smooth body at the top of the stjem. 
Tliese membranes are cut off, and carefully preserved. 

*They are about three feet long, and a cubit broad ; and, 
in flie rainy season, are used to make covers for the youog 

! biindhes or ^pddices. In the month following die summer 
•sdUtice, a than mounts the areca, and above every bunch 

'fixes a co^et, so as entirely to keep off the rain. Some of 
the trees' are so talFahd slender, that they cannot iDear the 

■ Weight of the operator, arid thus are deprived of covers. 

• OW lliede^tiie bunches produce only froto five to aliundred 

* tpAits, while two huhdr^ niits are reckoned the average pro- 
"duo<^ of ti covered bunch, and some bring five hundred to 

maturity. Each tree cotnmohly yields two good bunches, 

or three small bites. The average produce is raid' to be 

^ne maund, or sevebty-two seers of boiled nut from fifty 

treeiB, or ^ne thoussUid' one hundred and forty* eight-ten 
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ithdtusandths pai^ ef a pound. A portispkr 8^ of men are 
^ntfdoy^d td bcyver the banohes, 'Mid cut doii^n the fimit. 
^^At^eadit time they get two rupees for every thousakiQ 
tmndhed^ and aro t^ry dexterous;^ Rqtqnd their ancles^ and 
mfid<er their «eles; they fir a rope'm^de (tf plantain iE^;efn«, 
«U)d thus unite- thmrfeet^ which are- then placed agunift 
'tii&'^tt6Dft/and> drawn up together, while the climber holds 
-on' with bis hiands. ' Having placed the ix>pe and his feet 
•fimi against the 43temy- be first moves np one hand and then 
^Ae other^ and afterwards draws up his feet again. In this 
'manner .he reaches the top of* one tree, where be secures 
^bitnself by*' taking a round torn wilii arope, which he car- 
ries i!lp4n his hand. One tend of this rope is tied to die 
idiiddte of ra dicrt slick, iipoh whichr tfa[e man sesAs himself^ 
•and j[>erfonns his' labour/nlriiWing 'up indiiftteyer. be wants 
'ifiiom an attendant bcflowy by means of a lu^e thlat he has 
affixed to his girdle. When he has done with cme tree>. Ife 
kilties his seat, secures it round 'his neck, and Swingdthe 
^tree bacdtwards' add^forwaiidstSl be cflbieabb anoth^, upon 
tWhicfa he then thiisws /hiinMf, aid* again makes-fast, his 
'aeat. - He ihus passes 'OVto ^Sej^nrhde gtoden without evisr 
^eoming'tb the gtound. TheN'i(^titat, from being too tfljl 
:and slender, are unable to support' a .man-s weighty have 
their fruit gathered by being pulled towards a neighbouring 
itriseby meane'of a h66k.'^The caUavatoiis seem tbunder- 
-^r^te thie produce* very much. 

V ' ^ iWheh the betel-nut pabfi is thirteen years old, the gar- 

-den is planted either with .black pepbef, Gt betel-leaf vines, 

which climb upon .the arsc^ The pepper is of three kinds. 

The irart maynostf is tti^^^iiq^ productive, but requires a 

' oagadali soil. Inthis, l|bii^r|^^ a good tree covered 

with cari maynasui is reckphcdfiye seers of cured popper, 

i or a* small fraction more |t|ian three pounds. - TheiilMara 

and itmna gutii thrive very well on arsina mymamicv^L 

• light coloured soil} but' the first produces only one seer, 

< and the latter; "(mo. The qtiality of all : the kinds is the 

aame. In the month following the vernal equinox,:i£D}ir 
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cattinga of the pepper vine, eadi a cubit and K half in 
Itngthi are taken for eretyaraca. One of their ands is 
Itoried five or six inchee in tbe/groond, the othar ja tied lo 
the^item of its sapportec The vine requirea no fiurthcr 
tiOfiUe, but tying its bunches up once a year in the mdnA 
piec^ing the sununer: solstice. It bears in mxorHeie?^ 
jtomSf and lives about twenty-five ; so that one aieca re- 
quii^ three or four sets of vines. The crop season is du- 
ring, the two months which precede the vernal equinox. 
The fruit is collected by means of ladders ; and a man does 
not jcollect and cure in a day more than five seers, or three 
-pounds. Th^ fepper, as usual, is gathered wh^n the 
grains are full grown^ but not ripe. Here the amenia are 
gathered into a heap, ^hich staikls in the house, and thare 
they are kept three days. They are then rubbed with the 
foot ; andthe grains, having been separated from all oth«r 
matters, are then fit for sale. 

'^* A Uttle white pepper is made by idlowing the berries 
to ripen. The bunches having been kept three days in the 
house, are washed and bruised in a basket with the hand, 
till aU the amenta and pulp are removed. The seed is 
then dried five days, and is fit for sale. It is twice as dear 
as black pepper, but the demand for it is very small, for it 
is only used as a medicine. 

The betel-leaf is cultivated exactly like the pepper, and 
lives the same length of time. In this country, the nag* 
ADolly, or female plant, for it is ehoecsotis, is that cMefiy 
used ; but the umbculi, or male, may also be found. H^re 
both frequently produce fructtfifoation, which I have not 
seen any where else. A thousand l^ves of the nagawally 
sell for eight dnis, while the same number of leaves of tbe 
umbadi bring, only one- fourth part of that sum. 

" Whenever, the betel and pepper vines have fairly takea 
root, the greater part of the plantaihitrees are removed. 

<' The cardamoms (amomum repens) are propagated 
entirely by the cuttings of the root, and spread in clumps, 
exactly like the. plantain tree, or musa, lit the month fol* 
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lowing the autumnal equinox, a clusto of from three to 

five stems, with the roots adhering, aire separated fipomii^ 

bunch, and planted ixv-the^safloie row, one betweoi meryr 

two betelrftut pabn^iy m the. spot fiGBVLvwhanBe a phmtaar 

SMim^hmJgi0i^^^^ The ground arounitirtwi i ■■iTaiiiiin 

IB ma&tired with nellt (emblica) leaves. In the third year, 

about the autumnal equinox, it produces fruit. Tbe ed^ 

sttfaMi are gathered as they ripen, and are dried four, days 

oil i( matj which during th<( day is supported on four sticks, 

and a^cposed to the sun, bii^ at night is taken into the 

house*. They are then fit for si^e« Whenever the whole 

(llut has heea removed, the planl| are then raised, and all 

the superfluous stems and roots k^avkig been separated, 

jthey are set agaip ; but care is take^ never to set a plant 

in the same spot from whence it wai^ raised, a jchange in 

this respect being considered as necessary. Next year 

these plants give no, fruit, but in the year following yield 

capsules again, as at first. After transplantation, the old 

stems die, and new ones spring from the roots. Eac^ 

cluster produces from one quarter to one seer weight of car- 

domoms, or from eleven-one hundredths to six-tenths of a 

pound. 



LXXVL— On the English Method of Gilding on Metal 

Buttons, S^c* 

To prepare the Amalgam.-^ quantity irf mercury is put 
either into a crucible, or into an iron ladle, which has been 
previously lined with a^^oating of pipe-clay, and exposed 
to heat ti^l it begins to pass off in fumes op becoming vda- 
tilised. The gold to be ipixed with it to form the amalgam 
should be previously grancdated, and be heated red-hot, 
when it should be added to the mercury, and be wdft sticned 
about with an iron rod till it is perfectly amalgpKMted with 
the mercury. If there should be any supefAious uHrcury^ 
it may be separated by squeezing it tbnough a clean soft 
shamoy skin, and the remaiuijig a^talgam ibpuld then have 
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A Gonsiatance reflembling tfiat^if ^hc^ter, and oMltam. ib(M 
4hree .parts of mercury to one of gcM. 

Ou Gilding udih the iljMr^am.^—The^meCal articles^ sMeb 
mbuttonsy &c. tobe gilt.mMst be weUeieaned on dieurii^ 
iacesy-by boiling them ina*reryd9ute nitric «toid. A^quim^ 
.ttty of gilders' a^tiij^/ttUtben pckived* intb-iMi'tei^eD 
vessel, and mercury put therein ; when a inefficient quan^ 
ititj of the mercury is dissolyedythe articles to-be ^H must 
»be put into the solution, and be stirred about frith a biidi 
: till they become^ white. This operation is termed' jSM^Atw^;; 
7 but as during thequicking by 'this mode^a great qirtmtitjr 
J of noxious nitrous acid fences continual^, aroeie^ wifcih 
^proved highly prejudicial to the heatth of the^WMkih€to> so 
.aasther method- has been- adopted, by'^hiehy iii-a' great 
imeasure, that evil is ainoidedr "Th^ now diss^ve tlje me^ 
cuvyin.a bottle containing ihe^uafortis^ and l^alre rt in 
the open air'during the solntiony so tbatthe noxious vapotu« 
escape ijito. tbeiatmosphere. They then pour a litt^'M ihi^ 
.sol^ion into a bason, and, witb a brush -dipped lllerein, 
-lii^pe oxer the surfaces of the metal artieles'to be gilt^'which 
ii])mediately, as^ by. the other method, heoomo^^uieked^ or 
coated with mercury. The amalgam is now applied tP 
them by one of the following methods^ viz^ : first, by pro- 
portioning tJtie quantity qf Jthe amalgam to t;he numbei^oi' 
the* articles to be gilt, and putting them together into a 
large cap made of felt ori purpose for this business, they 
.-work or stir them about cofitinuaflly with a htrge soft- brush, 
made of bristles, like a painter's brush;-^ till th^ toialgain iis 
unifprmly spreiadoricKfitised overl^eSrsiirfaces, prelis^ethey 
•apply a portion of the amalgam/Al^eh up by nieans of & 
^'bladeof copper, affiK^'in a woodiSi^ haft or handle upbn one 
, part of the object to be gilt, triif^Hhen spread or diShse it 
over its sthrface,' by working tt^abbtit with a harder bhish. 
;The work 'th^s^ treated is Iput into a buodd,' shftalloW; iron 
. pan, having awoKkien handle to it^ and eitposed'to a gentle 
^degpee^^f heat over a firejof coke ; wheli it becomes hot it is 
virequoijfly returuecL i«to the cap, and the amafgam agiiin 
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,^pr^d pvei; the surfaces of tKfe lrttk;led;,'Wltlf ;the large 
piftint^r^s brusU^ and agatiti hieiit^in thettoii jpari^^^ 
aI::o kept in (iontinHal agitatk^ny so as to shitke up the 
buttons, &€.' tod canse them to b^ mprfe toifotmly hertted, 
and to prevent the kregular dissipatiou offaiertury, utltilat 
length it is entirely volatilised by a f epc^tibn 6f the heat- 
ing, and the gold is atteM^hed to ^e -sorfaces of the metal 
articles. These^ gilt surfac^eis Are* then well cleaned by 
rubbing them with i/dre scratch brushes^ and attistid after- 
wards exalt the colour of the gold by 'the application of 
various compositions. This part of the process is cdled 
(Colouring,' I have selected' th6 fc^wing, which are as good 
as can be obtained for the purpode. 

A Wax to exalt the Colour of Red Gold. — ^To four ounces 
of yellow melted bees-wak add, innfine-pctwdeF, one ounce 
and a half of red oohre, one ounce and ahalf of verdigrease, 
calcined till it yields no fumesy and half aU ounce of cal- 
cined borax, mix them weU together. It is necessary to 
calcine the verdigrease, or else by the heat applied in burn- 
ing off the waiX'fiom the surfaces of the gilt works coated 
with it, the' acetic acid in the vetdigrease would be so con- 
centrated, that it would corrode these surfaces, and make 
them appear speckled. 

To exalt the Colour of Green Gold. — ^Take saltpetre one 
ounce ten dwts., sal-ammoniac, once ounce four dwts., and 
verdigrease eighteen dwtsJ, and dissolve 'a portion of the 
mixture in water, as occasion requires. 

To exalt the Colour of Yellow GoW.— ^Take saltpetre six 
ounces, green copperas- two ounces, white vitriol and alum 
of each one ounce. If the colour be wanted redder, a 
small portion of blue vitriol must be added. These are al30 
to be dissolved in water, as wanted. 

These two last compositions most be applied to thesur- 
faces of the gilt works either with a peUcil, or by dipping 
them into, them ; a proper degree of heat must then be 
used to cause them to assume a black colour, when they 
must be quenched or cooled 6ithor in vinegar or wat^r. 
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On Gilding in diJftrtfU Colours.-^^The principal coloiirs 
of gold for gilding are red, green, or yellow. These should 
be kept in different amalgams ; that part of the work to be 
gilt, which is to remain of the first colour employed, is to 
be stopped off, or defended, with a composition of chalk and 
glue brnshed over it ; the variety of colour required is then 
produced by gilding the unstopped parts with the proper 
amalgam, applied in thd usual mdde of gilding. 

Sometimes the amalgam is applied to the surface to be 
gilt without any previous application of the mercurial so- 
lution, by spreading the amalgam over it by the help of 
nitric acid ; but this method, nevertheless, depends upon 
the same principle as employing the mercurial solution. 



LXXVIL— On various Compound Metals*. 

Standard of British Gold Coin. — ^This standard by law 
is, for every pound weight, to contain eleven-twelfths of 
pure gold and one-twelfth of alloy. 

Standard Silver. — ^Eleven ounces two pennyweights of 
fine silver^ and eighteen pennyweights of alloy in a, pound 
troy. 

Gold Solder. — ^Pure gold twelve pennyweights ; pure 
silver two pennyweights ; and copper four pennyweights. 

Silver Solder /or Jewellers. — Nineteen pennyweights of 
fine silver; copper one pennyweight; and of brass ten 
pennyweights. 

Silver Solder for Plating with. — ^Ten pennyweights of 
brass and one ounce of pure silver. 

Ring Gold. — Fine copper six pennyweights and twelve 
grains, three pennyweights and sixteen grains of fine 
silver, to one ounce five pennyweights of gold coin. This is 
worth about 3/. per ounce. 

Gold from 36s. Yo 4Gs. per ounce. — »Eight ounces eight 
pennyweighte of fine copper, ten pennyweights of fine 
silver, to one ounce of gold. coin. 

* From Richairdson's Chemkdl Principka qfthe MetaUk Arts. 
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Manheim Gold^.or Similar. — ^Three ounces and a h^f of 
copper^ one ounce and a half of brais^, and^fteen grains of 
pure tin, 

Pinchbtek* — One ou&oe. of brass; one.ounce aild a half 
or two ounces of copper, fused together under a coat of 
charcoal dttirt;. 

Prince't MetaL — ^1%Tee ounces of copper aind one (bunco 
df zinc, or eight ounces of brass and one ounce of zinc. 

BeU M$tal' — One hundred parts of copper mixed with 
ftom twenty to twenty-five parts of tin. 
/ Gun Mttah — One hundred pounds of copper, and twelve 
pounds of tin, either w\t^ or without a little brass. 

Best Hard White Metal for Buttons. — One pound of 
Bristol brass, two ounces of zinc, and one ounce of block tin. 
Common Hard White Metal. — -One pound of brajBjs, one 
ounce and a half of zinc, and half an ounce of tin. - 

Bath Me(a/.— One pound of brass, and four ounceji and. 
a half of zinc. 

A White Metal. — ^Two pounds of r^ulus of antimony, 
eight ounces of brass, and ten ounces of tin. 
. Hard Solder. — Two pounds of copper io one pound of tin. 
Soft Solder. — ^Two-thirds of tin and. one-third of lead. 
Hard Pewter. — ^Twelve ounces of tin, one ounce of re- 
gulus of antimony, and two drachms of copper. 

Tutania. — Eight ounces of brass, two pounds of regulus 
of antimony, and seven ounces of tin. 

A Metal for Speculums or Mirrors. — Copper thirty-two 
parts, tin fifleen, brass one, silver one, and arsenic one. 



LXXVIIL— Off Plating Cafiper.—On separating the 

Silver from it, and on Assayir^ it.^ 

The principal diffidultieis in plafiog copper ingots for rolling, 

are to bring the surfaces of the ci^ippefrMM silv^ into fusion 



* From the same work. 
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at the. same timei and to prevent the copper tcom oxidui^ 
or scaling^ for which purpose flBxes are nsed. The flat sur- 
face of the copper ingot, on which the silver is to be fij;e<^ 
must ber made true by filing it, and should be* l^fii; rough' 
fVoinUie file^'the ingot of siivar is first annealed,, and 
afterwards pickled in weak muriatic acid ; it.ia then pfat- 
nishedi and afterwards 'aGri^)ed on the surface which- is^ to 
be fitted on the copper^, These prepared surfaoesi are then 
either wetted with a solution ot borax it\ water, or spnnkled 
over with finely powdqred borax itself, and must hs^ 
then confined in cloi^ contact with each other by binding 
wire. When they are exposed to a sufficient d^^iee of 
heat^ the flux causes the two surfaces of silver and copper 
to fnse at the same time, and after they are become colA^ 
they are found to be firmly united* wd mnxbrr pwiiT 
through the flatting 9111% in ^riier to^ reduce Aem to the 
proper thiclrnese for use. 

To strip or remove the sUver from Plated Copper.'-^Tbis 
procese* is employed in-order to recover the siljrer from the 
scraps of such plated copper a^ has been rolled down to fit 
sizes for making buttons^ toys, Sec. For this purpose a 
menstruiun' ia composed of ^a mii^ure of three pounds of 
sulphuric acid^o^e ounce and a half of nitre, and^ne pound 
of water. The plated metal is boiled in thia menstruum 
until the silver is dissolved, and which is aJOterwards i^o- 
vered from the solution by throwing into it common salt 
dissolved in water^ iVhich precipitate^ the silver* 

To make an As^a^y of Plated MetaL — ^T^ke a detenninate 
quantity of the plated metal, put it into an earthen vessel, 
with a sufficient quantity of the above menstruum, and 
place it in a gentle heat. When the silver is stripped or 
dissolved it must be collected with a scjution of cotpmon 
salt ; the precipita^ must ,be tested off with pure lead in a 
cupening'furnace.under a muffle, and the estimate made 
according to tb^ product of silver so obtained. ' . . ^ 



\ 
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t,ltXl^.—t)H i%e Colours obtained from tke Metattic 
Oiidks, andjixed t^u fusion 6n different vitredus bodies ; 
aditrdctejl frQnijinesiaif on that subject. B^ Alex- 
ANbtK BiaoGNiAK^, d//"^c^or of the National lHanu- 
factory of Pofcelain at Sedr^s, in Ftance^. ^ _ 

T^E^artofemplo^ifg; metallic oxides, for colouriing by >fu- 
.siou different vitreous .mattersi is of yery; great antiquity: 
ey^ry body. knoiys^that.tlie.fiintients manufactured coloured 
gtas$ and enaih^l, and that, this art was practised in parti- 
cular by the Egyptians, tie first people who in this man- 
ner imitated precious stores. 

• ; Ue^gractice of this krt in modem times has been .carried 
to a Ibigh degree of perfection; but the theoiy ha.s been 
neglected : it is almost, the only one of the chemical arts in 
which no attempt has yet been made to apply the new 
principles of that science. 

The very numerous worlp which treat on the method of 
preparing and applying vitrifiable metstHio cplpurSy\$itber 
contain ho theory, and consequently no general principles, 
or give only explanations founded on hypothesis, often 
iridiculous, which formerly composed the theory of che- 
\nistry. ' . / . ^ 

. I have thought it might be of. utility to the arts, uhd 
tl^at it was the duty; pf. the national ngianufactorjr of Sevres, 
to inake known the ^pretended secret of the Composition of 
those porcelain colours which are unalteraUe in .the fire. 
, My object is not to give a detailed account of the esc^t 
composition of all the. vitriflaUie colours ; such a labour 
cannot be the subject of asmgle memoir. 

It is well known that all vitrifiablc colours have for their 
basis metallic oxides ; but all the metallic oxides are not 
proper for this purpose ; besides, s^.they are not vitrifiable 
by themselves, they can 8C^k|j^ly ever be employed alone. 

Highly volatile oxid^, ciiid those which adh<^re little to 
the great quantity of oxygen they contain, either cannotbe 

* From tlM Franidin /MtmaLl 
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employed in any manner, aa the oxide (f merciiKy and tluit 
of arsenic, or aire employed only as agents. The colour 
they present cannot be depended on, since they mustlose it 
in the slightest heat, by losing a part of their oi^g^ ; rach 
. are the puce-coloured and red oxides of lead, the yellow 
oxide.of gold, &c. 

Ondes in which the proportion of oxygen are suscepti- 
ble of varying with too much facility, are rarely employed : 
the oxide of iron, though black, is never employed tac that 
colour ; and the green onde of cc^per is, under naany cir- 
cumstances, very uncertain. 

I have said that alone oxides are not susceptible at fu- 
sion ; however, as they are destined to be appUed^ in* thin 
strata on vitrifiable substances, they may be attached to 
them by a violent heat ; but, except the oxides of lead and 
bismuth, they would give only dull colours. . The vioknt 
heat, often necessary to fix them, would change or totally 
destroy the colours. A flux then is added to all metallic oxides. 

This flux is glass of lead, silex, glass of borax, or. mixtures 
bfthem. 

Its general effect is to give splendour to the colours after 
their fusion ; to fix them on the article which iis painted, 
l)y promoting, more or less, the softening af its surface ; to 
envelop the metallic oxides, and to preserve their colour by 
sheltering them from*the contact of the air : in a wocd, to 
facilitate tlui' fusion of the colour at a low temperature not 
capable of diestroying it. 

Metallic oxides are employed sometimes directlyy and 
meirdy mixed with the flux, without beiitg'previously fused 
with it. In many circumstances, oiades are fused . pre- 
viously with their flux, and afterwards ground. In speak- 
ing of colours in particular, I shall poixft out those which 
experience this kind of fusion. 

I shall speak here only pf tlM appfication of metallic co- 
lours to vitreous bodies or to vitreCHis surfaces. 

These bodies may be divided into three classes, very dis- 
tinct by the nature of the substances which compose them# 
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the- effects produced on them by the , colours,, and the 
chatlges they experience. These classes are: .'^ 

1st. Enamel, soft porcelain, and all crusts, enamels, or 
glass, that contain lead in a notable quantity^. 

2nd. Hard porcelain, or porcelain which has a crust of 
feld-spar. ^. . 

3rd. Glass, in the composition of which no lead enters, 
such as common window glass. 

It is well known that enamel is. glass rendered opaque 
by the oxijde of tin, and exceedingly fusible by jthe. oxide • 
pf lead. It is the oxide of lead in particular, contained in 
it, that gives it properties very different from those of the 
other excipients of metallic colours. Thus all glass and 
glazing that contain lead will 4)articipate in the properties 
of enamel ; and what^we shall i^ay pf one may be appUed 
to the rest with very trifling differences. Such are .the ' 
white and transparent glazing of stone ware, and the glazing 
of porcelain, called sq/1^ g/ajri»g. 

This porcelain, which was the first made in France, and 
particularly at Sevres, where it was a long time manufac- 
tured almost exclusively, has for its base a vitreous frit, 
rendered almost opaque, and susceptible, of being worked 
like clay, and is glazed with an exceedingly diaphaiious 
glass, into the composition of which there enters a great 
d^al of lead. 

The colours epaployed in it are those which serve for 
painting in enamel ; consequently, whatever changes these 
colours experience on enamel, they must experience on ,this 
kind of porcelain, since the causes of this change, which we 
shall mention hereafter, are the same. 

Enamel, or soft porcelain colours, require less flux than 

others, because the glass on which they are applied be* 

. comes suflSciently soft to be penetrated; by them. This 

flux may be either glass of lead and pure ^ilex, called ro- 

caille, qv the same gl^ass mixed with borax. 

Montamy asserts, that glass of lead ought to h^ ba- 

BB :\ 
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>iihod from among the enamel fluxes ; and be employs 
only borax. He then dHatea his colours in a volatjle oi). 

Oh die other hand, the painters of the manufactory of 
Sevres, employ only colou]rs without borax, because they 
dilute fliem in gum ; and borax does not dilute well in tiiat | 
sutetance. I have found that both methods ste equally 
gbod ; and it is ceii;^n that Montatny wsts Wfb&g to ex- 
clude fluxes of lead, since they are 'daily eihplpyed without 
Imy ificontenience, and dis diey even render the application 
df ^blottrs dasi^r. 

t have s^d that in the baking of the^e colours, the 
trust, s6ftened by the fire, suffers itself to be easily pene- 
trated by them. This is the first cause of the change which 
tiiey experience. By mixing with the crust they become 
i^drker, and the first heat changes a figure which appeared 
to be finished, into a>ery light sketch. 

The oxide of lead which the crust contahis, is a secotld, 
but much more powerful, cau^e of the considerable changes 
trhich colours experience. The destructive action "Which 
that tnetal exerdses chiefly on iron reds, is singulaliy re- 
markable. I shall soon give an account- of some experi- 
fateirte, which prove it in a very evident maUner. 

It has been already seen, that the two priUcipal causes 
of the changes which colours on enamel and soft porcelain 
are susceptible of experiencing, do not depend in any man- 
ner on the composition of these colours, but on the nature 
of the glass to which they are applied. When it is said 
that the colours of porcelain change in a considerable de- 
gree, it ought to be added, that it is those of soft porcelain, 
a kind almost neglected. 

tf follows ^om what has b^en said, that paititing dn soft 
porcelain has need of being sevefral times retoutihed, and of 
ieveral heats, in order thatit ihay be carried to the tieces- 
sftry^deghse of 'Istrength. These paintings have always a 
certain fainUiess ; but th^y are constantly indre brilliant, 
aiidi thfey never are attended Vith the iiiconvSmenC6 of de- 
deteching^h^mselves in scales. 
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Hard porcelain, Bceotita^ m ^ ^iinijsl^ ^^ ) ISv^e 
established, 1$ the secotid idft of ^bipielit of iheteMe ^6^ 
lours. This porcelaiir, sus is wM l»l0#to/liii^^t^^ 
a very white day, ealled ftaa&*;», fisrht^d-WitJi «i silideotts and 
calcareous flux, and for its ^^v€Siilg¥etd4ipar(Used WtiliQut 
an atom of lead. 

This porcelain Kvfaich is ^tM 6f fi^^^iiy, U Mtkph-failt^ 
at Sevres than the^iloft fMMelaii^. Thee6i6tilrd icpplfi^d 1^ 
it are of two kinds ; dieiirErt; destined tcy^i^eM'i^^i^ 
objects, are b^kedin a lieat n^ery ihfbtior to tMt n^i^&ll^abrj 
^or. baking porcelain. They afeWoe^in^ly'n^mliel^iui^ 
varied. ' . , 

The others, destined to be fUsed iii the flftthiie^at an^hat 
which bakes porcelain, lay themselves Mt/ktiA iLrb njygicn 
less numerous. 

The coloiu's for piainting are mltde k^ecal;^ )3c^ ihni^ '^es^ 
tined for soft porcelain; they <6nfy cbntairi fne^^e itux. 
Their flux is composed of glass dfleadi^YK^^tiAS^, ^d'tN^mx. 

When porcelain is exposed to keat,^ ditSkt to bj£ke 1$ie 
colours, the covering of feld^«4^diliLtes i^i^ai^ bp^n^ i^ 
pores, but does not becoftie soft ; as the colours do Adt^- 
netrate it, they experience >iione itf lifoi^ d]ttri]ges which 
they undeigo pn soft porcelain* it ttlt|i»t/ hm^t;\i^ ,6^4 
that they lose a little of their intenid^> hy ae^iih^n^ that 
transparency which is given to theiki -by ftimto. 

One of the greatest inconventend^ dP th<^ icio^tjtfs, 
especially in the manufactory of SeVres^ k the^acHlity tWife 
which they scale ofl*, when jexpoeed s^vdriil tiftteH bi^k 
fire. 

This inconvenience is observi^d mom iii Si^T^^'tlhttn ^j^ 
where else, because it d^pendil on the'S(diAity*)Bd^iif(^ 
bility of the porcelain n^AnUfactured- in 1liltt«itiBM 
But these are qualities whi^K make it <mudh ' l%hgelt iiBAtet 
alternations of heat and cold, and which ^V« te 'its |>aj^ H 
more striking whiteness. Paris porcelain^ ioh ' ihe^ piki&t 
hand, being more yitreoas, more IxansfMireilt, 2Liid/tA^^t, 
and often cracks when boiluigiliqiuN^ aro put into it. 

B B 2 
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V 

To Temedy this defect without ahering the quality of 
the paste, I was- of opinioii, that'|[the crust only ought to be 
softened, by introducing into it more siliceous or calcareous 
flux, according to: the nature of the feld-spar. This method 
has succeeded; and for about^a year past, the colours 
might be exposed two or three times to the fire without 
sealing, if not overcharged with flux, and;^if not laid on too 
thick. It has been remarjied, thaw soda and potash intro- 
duced into the colours make them scale ; they are, there- 
fore^ never used as flux^. It is found that these alkalies, 
by becoming volatilized, abandon the colour, which, when 
alone, cannot form an adhesion with the crust. 

The third sort of excipient of vitrifiable metallic colours, 
is glass, without lead* 

Hie application of these colours to glass, constitutes 
painting on glass; an art very much practised some cen- 
turies ago, and which was supposed to be lost, because 
but of fashion ; but it has too direct a dependence on paint- 
ing in enamel and porcelain, to be entirely lost. Besides, 
a description of it may be found in a very great number of 
works.' 

The limits of a memoir will not allow me to enter into 
historical d/etails re&ipecting the art of painting on glass ; a 
full history of it has been given in the work of Leviel. The 
matters and fluxes* which enter into the composition of the 
colours employed on glass, are, in general, the same as thofiie 
a|>pUed to porcelain. Neither of them differ but in their 
~ prppprtions f but there are a great number of enamel or. 
porcelain colours which cannot be applied to glass, where 
they jEure deprived of the white ground which serves to give 
diem reUef. When seen by refraction, several of them 
entirely chapge their tone, and assume a dirty dint, which 
qan.beof no use; :we shall make them known when we 
com^ to treat of colours in particular. Thpse which can be 
erapioyed on this body, change sometimes in baking,, and 
acquire a great transparency. In general,, they are. pet 
beautiful; but when placed between the light and the eye, 
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they then seem to answer the only object that can be pro* 
posed in painting on glass. r 

The baking plates of painted glass presents more difficul- 
ties th^n might be supposed. Care must be tal^en not to 
disfigure the piece/ or alter the colours ; all the works yre 
have read recommended a bed of gypsum. This n^sthod 
has sometimes- succeeded.; but the glass> {qt the most part, 
becomes, white and full of cracks. It appears, that glass 
too alkaline, (and alkalies are the most common in .white 
glass) suffers itself to be attacked when warm by- the sul- 
phuric acid of the sulphate of ^ lime. We were able easily 
to bake pieces of glass much larger than those; b^fprs 
painted, by placing them on very flat plates of earth, or of 
isbft porcelain.- - . ; .. . . . ^ . ^ „. 

. f Of Colours in particular. ^ ^ :.'..■ . 

After collecting the general phenomena exhibited by 
each class of vitrifiable colours, considered in regard to the 
body on which they are ' applied, I must make known the 
most interesting particular phenomena, exhibited by each, 
principal kind of colours employed on soft porcelain^ and 
glass, in a porcelain furnace. ... ^ , ... , 

On Reds, Purples, and Violets, rnddefrom Gold. 

'Carmine red is obtained by the purple precipitate, of 
Cassius ; it is mixed with about six psirts of its flux ; and 
this mixture is employed directly, without being fused.^ It 
is then of a dirty violet, but, by baking, it acquires a beau- 
tiful red carmine colour ; it is, however, exceedingly deli- 
cate; a little too much heat, and . carbonaceous vapours, 
easily spoil it. On this account it is more beautiful when 
baked with charcoal than with wood. 

This colour, and the purple, which is very little different, 
as well as all the shades obtained from it, by mixing; it with 

'bther colours, really change on all porcelain, and in every 
hand. But it i^ the only one that changes on hard porc^ , 

'lain. Its place may be supplied by a rose colour frofti iron, 
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fri^oli doBi ntAf crii&iige, so that by suppreMing the c^xtxAmt 

made with gold, and substituting for it the roie oiua^e of 

km^ litre rikidtd to, yo« may. ec^iibit a pi^etteooniposed 

el edloiin^ Hom of which change in a remarkable manner. 

lUaHobeeH^eUmnsd oside of icon has been long known ; but 

ifc wieeriiQli employed on- etiameli because on that substance 

it chiohges too m^uph* Aa the painters on enainel, howe^er^ 

lNMri)'biotib)e.^ painters on poreelain^ they have preserved 

Ihabaaaient melhod. 

itn^ghi be heUeved, that by' first reducing to a vitreous 

VMIor the oirionr ealled tarmine, already miKed with it9 

(hiik^ it night be made- to assume its last tint. But thd 

heat msMnaly ta' f^se this vitreous mass destroys^ thie r^d . 

colour^ as I have experienced. Besides, it is r^a^ked, 

that to obtain this colour very beautiful it must be exposed 

to the fire a# few tittieis as possible. 

» 
Mf^f Ro$efMn4 Brcwfi Colours extract^from Iron* 

^ThlM ecAioAm ard madie i^om the red oxide of iron, pre- 
|Mf«d >it^ iiitl?ib aoidk These oxides are further calcined, 
Ityko^klg th^m exposed tq the action of heat. If heated 
too much they pass to brown. • 

Th^ir flux is composed of borax, sand, and minium, in 
small'quantlty. 

Twse oxides give rose and' red colours, capiibl'e of sup- 
ply tiig Ihe place of the same colours made with bxule 0/ 
gdld. Wneti property employed on hard porcelain; they do 
n6t |C9iidige at all. I have caused rose^ to be painted with 
tUe6^ doiotUrs, tsA^ fbund no> difference between the baked 
flbweirtaiid th'at i^oft baked, except what might be expected^ 
tb Y^i^lt frotti the brilliancy given to colours by fusion. 

These colours may be employed indiscriminately, either 
ptwibiftiy ftrsed cir not ftised. 

Hie cetotfpositioh ^f Aem is the same both ftn* soft porce-' 
1^ atatf fer gl%sft ; they do not change on- the latter, but 
on sBfft ftit^^H^ tbey disappear almost entirely on the first 
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expoi^ure to heat^ to^d tq n^ke s^jr thing r^m^aip they mi|st 
. be eqaploycKi vftry df^ep- 

Thip singular effect ipust he a^rihed to tl^ preaenoe of 

lead in the crust or glazing. I. assured myself c^ this l>y a 
, veryjBiixiple. e;^peripiejt^t : I [^ed tbjSQolQur op ^iivlbw- 

glass, and having exposed it to E^s^trpog b^ng> ij^:4i(f 

not change. 

Yellouis. 

Yellowa c^recqlour? whjqh requirq c^ grec^t deal (^carpih 
the fahrication, on account of the lead w)iich they pontaihy 
and whioh approaching sometimes. \f^ the ipetaiUc state/' 
produceson them blact; sppt9< 

The yjQUpws for hard and ^ftr porG^Uui^ i^re (he same : 
they are composed of • the oi(ide qf t^ad> white :0)^id,e of ^n- 
timony^ wd ssu^d- 

Oxide of til) is scHP^tiipes mi^ed withthWy and whe^'it 

, is required tP have theni liyel^er, an^t nearer the Qf>lf^i^u 

soucif red o|ide of irpn i^ a^ded^ the too g^eat redpesft^pf 

whieb is di*^ip?ited i$ thepyeyipup fja^ion tp wbieh they 80^ 

exposed by the action of the lead contained in thi^ y^ellpy^. 
These cplpurs wh^ ouce inadp oever, c)iaiige :. tfeey, ^sap- 
pear, however^ almost entirely when enpoeed: tp,a poTQe- 
]ainheat. 

These yellows cannot be applied to glas^^ they arp tpo 
opaque and dirty ; that employed by the old painters on 
glass has, on the contrary, a beautiful transparency, is ex- ' 
ceedipgly brilliant^ and of a cptour wl^iph approaches near 
to that pf gold. The processes which tftey g^vp, cleady 
^owed that sUyer Ibriped part of their coiripo^tipn ; bpt, 
wh^ exactly f(dlp\i^ed, nothing s^tia^ctpry ^^ p)>taiued. 
C. Miraudhas found means to make aff beautjfu^ Pf^i^tii^s 
ou glass as the ancients, by employing inuiiajbi^ (^j qilver, 
pf zinc, white argi}, and yellow pxide.pf irpi^. TJ^ese qo-' 
lours are applied on gla^s merely pounded, apd ^i^hPHt a 
flux. The oxide of iron bripgs the ye^ow to t^at^ polgur 
which it ought to hai^p after b^jng, apcj c^tri]^ft5s>ith 
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the argil and oxide of zinc^ to decompone the muriate of 
silver^ without deoxidating the Mlver. After the baking, 
there'remains adimt which has not penetrated into the glass, 
and which i^ easnly removed. 
This yellow, when employed thicker, gives darker shades, 
' and prodaees a russet.' 

Blues, 

It is well known, that these are obtained from the oxide 
' of cobalt. All chymists are acquainted with the prepara- 
"iion of them. Those of Sevres, which are justly esteemed 
foir their beauty, are indebted for it ouly to th'e care em- 
ployed in manufacturing them, and to the qwiity of the 
- porcelain, which appears more proper for receiving them 
' in proportion to the degree of heat it can bear. 

The blue of hard porcelain, destined for what is called 
'^ tl^^e ground for $t great h&dX (lesfondsau grand feu) ^ is 
fused with feld-spar ; that of soft porcelain has for its flux, 
silex, potash, and lead; it is not volatilized like the pre- 
ceding, but the heat it experiences k very inferior to that 
df hard porcelain. 

"Tliese colours, when previously fused, do not change at 
all in the application. 

Blues on glass exhibit the same phenomena as those on 
' -soft porcelain. 

Greens. 

The greens employed in painting are made with green 

oxide of copper, or sometimes with a mixture of yellow and 

bhie. They must be previously fused with their flux, other- 

•. wise they will become black;' but after this first fusion 

they no longer change. 

They cannot stand a strong heal, as it would make them 
disappear entirely.* Green grounds for a strong heat are 
coiliposed with the oxides of cobalt and nickel, but, $i 
brownish'greeh only is obtained. 

Blttish greens, called telestial blues, which were formerly 
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colours very much In vogue, can be ap{die4 only upon soft 
porcelain ; on hard porcelain they constantly become scaly, 
because potash enters into their composition. 

These greens cannot be apjfrfied oh g^ass, they give a 
dirty colour. To obtain a green on glass it, is necessary to 
put yellow on one side, and blue, more or^ less pale, on the 
other. . : This colour may be made also by a mixture of blue, 
with yellow oxide of iron. I hope to obtain from oxide of 
chrome a direct ^een colour : the trials I have made give 
me reason to hojpe for success. Pure chromate of lead, 
which I appUed to porcelain in a sttong heat, gaye mcr a 
beautiful green of great inten8ity> and very fixed. 

Bistres and Russets. 

These are obtained by mixtures in different proportions 
of manganese, brown oxide of copper, and oxide of iron from 
ombre earth ; they are also previously fused with their flux, 
80 that they do not change in any manner on soft porcelain. 

This colour fades very speedily on glass. 

Russet grounds in a great heat, known under the name 
of tortoiseskell grounds, aire made in the same manner. 
Their flux is feldspar. 

« 

Blacks. 

Blacks are the colours most difficult to be obtained very 
beautiful. No metallic oxide gives alone a beautiful black, 
manganese is that which approaches nearest to it. Iron 
gives an opaque, dull, cloudy black, which changes very 
easily to red; die colour makers, therefore, to obtain a 
black which they could not hope for from the best theorist, 
have united several metallic oxides, which separately do 
not give black, and have obtained a very beautiful colour, 
which, however, is likely to become scaly and dull. 

These oxides are those of manganese, the brown oxides 
of copper, and a little of the oxide of cobalt ; the grey is 
obtained by suppressing the copper, and increasi|i[^ the 
dose of the flux. 
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Having here made kqpwn the principles of the fabrica- 
, tion of each principal colour^ it may be readily conceiTed^ 
that by mixing these coloui-s together, all the shades poi^ 
sible may be. obtained. ^ It is evident, c^lso, that care ii^ the 
preparation, choice in the raw materials, and a just pm- 
portioq of ^osesy'mu^t produce in the results, differepp^ 
very senuble to ai) eye accustomed to paii)ting. Amcfe 
knowledge of the cpmppsition of colours, doe^ not give tl^e 
talent of executing them well, 

Ip recapitulating the facts above mentioned, to present 
them under. another g^ne^a] point of view; it is seen ; 

1st. That a^npng colours generally employed upon hard 
porcelain, one only is susceptible of changing, viz., carmine 
from gold,and the tints into.which it enters.; that its place 
may be supplied by the redi^ of iron, and that no odour 
thep ohfinges, 

Slnd* . That among the colours . for softporcelain and ena- 
mel, several chai\ge in a considerable degree. These ^i;e 
principally the reds of go]d apd iron, the yellows^ the greens, 
the brawns; they have. npt Wen replaqefd by others, beca,use 
thi^.kiftd of paipting has been almpst s^bandoned. 

3d. ilhiat several of the colourspn glass cfi^nge alsfo by 
acquiring comjrfete transparency. These in particular are 
the yellows and greens. . 

4th. That it i^ neiti^edc: by calcining the colours 
iji a higher degree, nor previously fusing them, a^ 
supposed. by some, that they are prevented from changiqg, 
since these uie^ns req^Uy alter the changing colours, and 
produce, no effect on the rest. The change which sevcK^l 
colours experience on soft porcelaii^ and on glass dpes not 
then depend on the nature qf their cpqiposition, but r^tl;ier 
on that of thp body on which they are applied. 

Consequently, by suppressing fronc^ the colours qf 
hard pprcelain the carmine of gold, which is not indis- 
pensably necessaryj we shall have a. series of colours whiol^ 
do n^c^ange. 
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LXfXXt-^Ow the Rumford. Premium of the American^ 
. . , ^ . Academy. * 

FfiOM^th^ Boston Journal of Science for 1824, we copy 
the abcemnt of the donat5on of Couiit Rumford, and the 
purposes of tha gift. Upwards of thirty years have elapsed, 
yet the prize has never been awarded to any one, and the 
interest 6f the fund now amounts bi^nnally to upwards of 
two thousand dollars. Is the existence of the premium 
nearly unknown, or have thirty years passed without any 
important discovery or useful improvement having been' 
made on heat or Hghtin the American continent or islands? 
We really think that were ^he Count now alive^ he would 
be able to designate persons fully entitled to the reward. — 
Editxjr. ' 

In the year 1796, Count Rutkiford,theti residing in Lon- 
don, presented to the American Academy, of Arts and 
Sciences, five thousand dollars, in three per cent, stock, 
for the purpose of establishing a biennial premium to fee 
awarded to the author of the most important discovery^ or 
most useful improvement on'heatoir light, which should be 
made in any part of America. The following letter, ad- 
dressed to the president of the' academy, accompanied the 
donation, and contains an account of the views of the liberal 
donor, and of the terms upon which the premium was to be 
awarded. - ' ' 

To the Hon* John Adamsy President of the American 
Academy of Arts and Sciences, 

SiH, — Desirous of contributing efficaciously to the ad- 
vancement of a science which htalong employed my atten- 
tion, and which appears to me to be o# tie highest impor- 
tance to mankind, and wishing at the same time to leave a 
lasting testimony of my respect for tie American Academy 
of Arts and Sciences, I-take the liberty to request that the 
Academy w^ould dome the honour to accept of five thousand 
dollars, three per cent stock, in the funds of the Unitdd 
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States of North America, which stock I have actually pur- 
chased, and which I beg leave to tranfer to the'Felloifs of 
the Academy, to the end. that the interest of the same may 
be by them and by their successors received from time to 
time for ever, and the amount of the same applied and 
given once every second year as a premium, to the author 
of the most important discovery or useful improvement^ 
which shall be made and published by printing, or in any 
way made known to the public in any part of the continent 
of America, or i^ any of the American islands, dunng the 
preceding two years, on heat or on light; the preference 
always being given to such discoveries as shall, in the opi- 
nion of the Academy, tend most to promote the good of 
mankind. 

With regard to the 'formalities to be observed by the 
Academy in theif decisions upon the comparative merits of 
those discoveries which, in the opinion of the Academy, 
may entitle their authors to be considered as competitors 
for this biennial premium) the Academy will be pleased to 
adopt such regulations as they, in their wisdom, may judge 
to be proper and necessary. , But in regard to the form iu 
which this premium is conferred, I take the liberty to re- 
quest that it may always be given in two medals, struck 
in the same die, the one of gold, and the other of silver, and 
of such dimensions that both of them together may be just 
equal, in intrinsic value, to the amount of the interest of 
the aforesaid five thousand dollars' stock during two years; 
that is to say, that they may together be of the value of 
three hundred dollars. 

The Academy will be pleased to order such device or in- . 
Bcription. to be engraved on the die they shall cause to 
be prepared for striking, these medals, as they may judge 
proper. . 

If, during any term of two yea^rs, reckoning from the 
last adjudication, or from the last period for the adjudica-^ 
tion of this premium by the Academy, no^n^w discovery or 
improvement should be made in any part^of . Americs^ rela- 
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tive to either of the subjects of question (heat or light), 
which in the opinion of the Academy shall be of sn£5cieht 
importance to deserre this pnremium ; in that case, iX is my 
<}esire that the premhim may not be given, but that the 
value of it may be reserved, and being laid out in the pur-^- 
chafte bf additional stock in the American funds, maybe 
employed to augment the capital of this premium ; and 
that 'the interest^of the sums by which; the capital may 
from time to time be so' augmented, may regularly be given 
in mon^, with the two medals, and as an addition to the 
original premium, at each succeeding adjudication of it; 
And it is further my particular request, that those additions 
to the value of the premium, arising from: its* occasional 
non-adjudications, may be suffered to increase without 
litiiitation. ' - - • 

* With the highest respect for the. American Academy .of 
Arts and Sciences, and the most earnest wishes for their 
success in their labours for the good of mankind. I hav« 
the honour to be, with much esteem and regard, sir, i 

Your most obedient, humble servant, 

iMAdan, July 12,1796. * RuM^ORD. 

Upon the receipt of the donation, the thanks of the So^ 
ciety' were presented to Gouiit Rumford in the following 
terms :-^ "'/ ' • - - ■' . •■• a-.- . ■-. 

Voted, That the thanks of the Academy be presented to 
Count Rumford, for this his very generous donation, and 
that they experience the highest satisfaction in receiving 
this additional and very liberal aid for the encouragement 
and extension of thosfe interesting branches of science 
which he has specified as the objects of his^ gratuity, and 
which Ae has so successfully" cultivated. That they.enterr. 
tain a high sense of the sentiments and views, so becoming 
a philosopher, which have prompted him to this distin- 
guished act of liberality ; and in the execution of the grate- 
ful office which they have undertaken, of awarding and • 
distributing the premium which Count Rumford has thus 
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appropriated^ they will sactedly coihpty witk tbe bonditioni 
of the donation t indulging the hope diat h^ will^vne^t his 
reward^ in kaming that many in hia native country are 
thereby excited to emulate his htbouniy and to prcMifiate the 
accomplishment of his beneficent wishesy kx the adiraace- 
ment of Bcieiiice, and the augmeiitatioii ■, id h»mkn hap- 
piness. 

At a meeting held in May, 1801| tibe Society Voted that 
diey wduldi at their meeting in May of the hei:t year, and 
afberwarda biennially at their Maymeeting, decide upon th^ 
discovery or improvement which appeared to deserve the 
Rumford premium.. The subject^ we beKeve, had fre- 
quently been brought before the Society^ and they have 
heen ready at the appointed time to. confer jthetpltemiiuB 
upon any individual whose claims were sufficient to autho- 
'rize it No discovery, however, or improVeaoient has yet^ 
been made which has been deem^ worthy thitf honoufr, 
ftnd the fund has of course been accumulating, etccording 
to the termd of the donation^ ever since it ha» been in the 
bands of the Society. 

. At the present time the fund amounts to 7,36 1 /« 19^. in 
six percent,, and 7,060/. in 7 per cent, stocks^. The pre- 
mium a\varded would, therefore, be the interest of these 
flums for two years^^ ; three hundred dollars in th^ form of a 
silver and a gold medal, and the residue in money. This, 
•fWe. believe, is one of the largest premiums offered by any 
Society or institution for discoveries in "science or inaprove- 
ments in the arts, and is well worthy the attention of the 
scientific and ingenious men of our country. 

The next meeting of the Society will be held on Tuesday, 
the 25th of May next, at their room in the Boston Atheneum. 
At this meeting- the Society will be ready to decide upon 
Ikuy claims which may be offered for the premium in ques- 
tion, it being the regular biennial period at which, by their 
vote of 1801, this subject comes before them^ 
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Wliich have passed the Great Seal since April 26,. 1828. 

To William Marshall^ of Fountain Grove, in the parish of Hod^ 
dersfield, in iSne county of York^ shear m^ufacturer ; for ilnprave- 
ments in maehinery for cutting, or shearing, croppmg and finishing^ 
cloth, ^nd other article^', manufisuitared from wool, or other raw 
materials. Dated April 26, 1828. — ^To be specified in two mbnths. 

To Thomas Breldetihach, of Btrinin^ham, in the ooimty of 
Warwick, merehaiit; f^r a ;inaohine, or. improved mode 'by use^f 
machiiiery, for fdrgmg or mailufactaring tubes or rods, jaad fof 
other purposes. Dated April 26;, 1828. — In fatr inonths. 

To James Gril&i, of Wittey Moor Works, tte^ Dudley, in the 
county of Worcester^ scythe manufacturer ; for to improvement in , 
the manufietcturing of scythe backs, ; chaff kiiife badu, and ha^ 
knife backs. Dated April 26, 1 828.— In six moatte. 

To John James Watt^ of Stacyrstreet, Stepdey, In the county 
of Middlesex, sui^eon ; fijr the 'appUc^tion oi a ceitain chemical 
i^ent by which animal poiton may be desti^oyed, a(nd the disease 
consequent thereon e£hctually prevented. Dated April 29, 1826. 
— In sLx months. 

To Ghaiies Carpenter Bompas, of the Inner Tmnple, Esq. ; for 
in^roVements in the propelling of locomotive carriages and ma-* 
chines, and boats 'and other vessels. Dated April 29, 1828;-i-4li: 
six months. 

To Thomas Hnimftn, of MlUwall, Popkr/ln the cosntyt]^ Mid- 
dlesex, inast makdr ; for certain ' in^tovements in ^e ccms|trti(^0n' 
and fastening df aoaade masts. Dated May }, Id^S.— ^In dk 
mojQths. . 

To Jonathan Brownill, of Shefl^eld, inthe €en|ity^of Tork, cutler; 
for ah improved 'method of transf^rhig 't»$8ia!l8l^m a In^her to a 
lower level, or from a lower to a higher levei,^c«i:ClmalB ; also §bi 
the more conveniently raising or loweripg of Weights, *csrmgesv«r 
goods on rail roads, and for other -purposes. Daied'May 1 , l%t8,-^ 
In six fnonths. 

To James Palmer, of Globe^road, Mile End; m the coonty ef 
Middlesex, paper maker; for certkin improvements in the moulds, 
machjinery, or apparatus for making .pkper^ Dated May 6, 18!28. 
— In six months. , * 

To Thomas Adams, of Oldbury, in the county of Sidop^ manu- 
facturer; for certain improvements on instruments, trusses, or 
apparatus for the relief or cure of hermia or rupture. Dated May 
6, 1828. — In six months* 

To Francis Westby, of Leicester, Cutler ; for certain improved 
apparatus to be used for the purpose of whetting or sharpening the 
edges of the blades of knives, or other cutting instruments. Dated 
May 6, 1828. — In two Months. 
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To Samuel Brookmg, Esq., of Plymouth, in the countj of 
Devon, a rear admiral in our royal navy; for a certain turning or 
shipping fid, for securing and releasing the upper masts of ships 
and vessels. Dated May 6, 1828. — In six monUis. 
. To Matthew FnUwood, J un.^ of Stratford, in the county of 
^ssex, gent. ; for a. cement, mastic, or composition, which be in- 
tends to denominate, '^ German Cement. ." Dated May 6, 1 828. 
T— In two months. 

.To John Benjamin Macniel, of Foleshill, Coventry, engineer; 
lor certain improvements in preparing aiid applying materiab for 
the making, constructing, or rendering more durable,, roads and 
other ways; :«^ich materials so prepared are applicable to other 
purposes. Dated May 6, 1828.— *In six months; 

To Thomas Jackson, of Ited Lion-street, Holbom, in the county 
of jMiddle^ex„ watch maker ; for a new metal stod, to be applied 
to boots and shoes, and other. like articles of manufacture. Dated 
May- 13, 1828.^ — Insix months. 

To John Fordv of Wandsworth-road,* Vauxhall, in the county 
of Surrey, machine maker ; for certain improvements in machinery 
for cleaning, caning, v scribbling, carding, combing, slabbing, and 
spinning wool ; and for carding and roving, or slivering and syia 
ning, cotton, short stapled flax, hemp, and silk, either separately 
or combined ; and for spinning or. twisting long stapled flax, heapy' 
irilk, mohair^ or other fibrous- substances, and either sepaiatdy or 
combined. Dated May 13, 1828.-7— In six months. 

To Thomas Bonsor Crompton, of Tamworth, in the county of 
Stafford) paper makar; and Enoch Taylor, of Marsden,' in. York- 
diire, millwright ; for certain improvements in that port of j^ 
process of paper making which relate^to the cutting. Dated May 
13, 1828.— In two tnonths. 

. To 'Charles Chubb, of St. PauFs Church-yard, in the city of 
London, patent lock, manufocturer; for certain improvements in 
the construction of latches, which may be used for fostening doofs 
or gates. , Dated May 17, 1828. — In six months; 

To Thomas, William, and John Powell, of the city of Bristol, 
glass merchants and stonfe-ware manufocturers ; for certain im- 
provements in the process, machinery, or apparatus for forming, 
making, or producing moulds, or vessels, fot refining sugar; and 
in the application of materials hitherto unused in making the said 
moulds. Dated May 17,1828 .r-In two months. 
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INDEX TO THE SECOND VOLUME; 

Achromatic microscopic magnifiers, Jone9 on them, 264-T-Telescope. luifl 
.microscope for the pocket, Watkin's an4 HjtU'Sy ^I^Q^ect gla38e|, 
TuUy's, used in P. Carpenter's solar microscope, ^29 

^olian liarpy Editor on a substitute fqr it, 279 

Alimentary gelatine, on preparing from bones^ 37 

Alloy of gold for rings, 364 

AmaJgafn of gold, on preparing, 160 

American boring machine for wheels, 263 — ^Academy, the Rumford pre- 
mium in it, 379 , , 

Angelica steins, Editor on viewing the sap and air-vessels of, in the mi- 
croscope, 146 

Anglo,-:Merino wool^ Western on prodncing, 73 

Ant lion. T. Carpenter on ^t, 321 

Artificial incubation, Bbnnemain% 65 

Assaying plated icopper, 366 

Assesy Editor on employing them to actuate machinery, 273 , 

Asj^aragus beetle, T. Carpenter on it, 327 . -^ 

' Axletrees and boxes for carnages,, on Mason's improved ones, 301 , 

Bagnold on preparing lime juice, 125 . 

Barrel! on the fecula of the sweet potato, 313 

Bath metal, 365 

Begonia, Editor on pri^E^ating it, 332 

Bell metal, 365 , t 

Bellows-foundry, actuated by asses, 273 

Bees, on managing them, 17 

JQ^l-}nnt and cocoa-nut palms, Buchanan on their culture in India, J66> 

Betel-leaf, Buchanan on the culture of it, 354 

Betel-nuts, Buchanan on the «^lt^re of, 364 

Beetle, asparagus, Ti Carpenter on it, 327 

Bistre colour for enamel, 377 .^* 

BJUuck colours, Lewis on. them, 61. 189, 203, 261 \ 

Black dye for woollen, Lewis on it, 63, 189— For vool, Lewis on it, W^. 

. Without galls, Lewis on it, 205 — From a combination of colourf* 

Lewis on it, 209— For silk, Lewis on it, 211— For hats, Lewis on it, 281 

Black stain for wood, ivory, &c., 286 

Black glass and enamel, Lewis on, 292 > ; 

Black pepj^r, Buchanan on the culture of it, 354 

Black ejoamels, 377 

Blueing'steel, Swiss method of doing it, 334 

Blue enamel colours, 876 

Bones, on extracting gelatine from, 26 

Bonnemain's artificial incubation, 65 

Bookbinder's rolling-press. Bum's, 231 

Boring machine for wheels, 253 

Boutron Charland on making Cologne yellow, 182 

British Leghorn plait, Muir on midking, 183— Gokjl coin standard, 36^ 

Brogniart on the colours froiji the metailic oxides for enaipelling, 367 

Bronee, D'Areet on gUding it, l49, 311 

Brown enamel colours from iron, 374 
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Bucbanan on Indian iron and steel. 221 — On making glass in India, 2SS — 
On the East Indian dams and sluices, 241 — On the cnilture of the 
cocoa-nut and betel-nut pahns in India, 266— On irrigating land io 
India, 276 — On preparing catechu in India, S68 

Bum's improved rolling-press for book-binders, 2S1 

Butterfly, Menelaus, T. Carpenter on its compound eyes, 201 

Buttons, metal, English method of gUding them, S61 — Hard white metals 

/ for making, 966 

Calorifere, Bonnemain's, 66 

Cameron's cheap soda liquor for Turkey red dyers, 121 

Cardamoms, Buchanan on the culture of them, S64 

Carpenter, T. on the teeth and Jaws of the mite, 96, 148 — On the female 
cynips, 1S9 — On the shepherd spider, lS9^0n the apparatus of the 
saw fly, 140 — On the lobster insects, 142, S26 — On taking impressions 
or casts from the compound eyes of insects, 14S — On the parasifie 
plants upon damask rose leaves, 146 — ^Mode of preserving minute ob- 
jects for the microscope, 149-^Microscopic experiments on the com- 
pound eyes of insects, &c., 19S — ^Microscopic display of the bead of 
a gnat, 199 — On the compound eyes of the menelaus butterfly, 201 — 
On the plant louse lion, 268 — ^Microscopic displays of the internal 
parts of insects, 268 — On the formica leo or ant lion, S21 — Obserra- 
tions on insects fireeing themselves from ticks, S24 — Improted mode of 
taking the podura, S26— On the asparagus beetle, S27 — On quickly 
depriving insects of life, S49 

Carpenter, P.'s solar microscope, with achromatic object glasses, 329 

Cairiage axletrees and boxes, on Mason's improved ones, 801 — ^Wheels, 
an American machine for boring them, 268 

Catechu, Buchanan on preparing, in India, 868 

Cast-iron, melting pots for, on Mason's improved ones, 802 

Cements for terraces, Puymaurin on making, 840 

Chalky soils. Long on planting forest trees in, 168 

Charcoal. Editor on its advantages in lighting domestic fires, 290 

Children s marbles, a German mill for making, 219 

Chimnies, Mordan's cure for smoky ones, 298 

Clocks for turrets, Wynn's improved ones, 287 

Cocoa-nut and betel-nut pabns, Buchanan on their culture in 'India, 266 

Cold-gilding on metal, 818 

Cologne yellow, Boutron Charland on making it, 182 

Colours for enamel, Brogniart on, 867 — Black, Lewis on, 51, 189, 208 

Colouring or-moulu, 311 

Colourless lac-varnish, Field and Luning's, 88 

Comb-makers, James on opening horn for, 156 

Common salt. Editor on preparing and viewing the microscopic configura- 
tions of, 144, 190 

Compound metals, various, 864 

Copper, on plating it, 366 

Cottam^s improved mode of heating green-houses, &c. 817, 880 

Cotton and linen, Lewis on dyeing them black, 282 

Cowen's improved joints in lead pipes, 1 32 — draining syphon and pump, 129 

Cowl or cap for a malt-kiln, Perlun's improved one, 219 

Cray-fish, French, T. Carpenter's microscopic experiments on the com- 
pound eyes of it, 196, 326 

Crayons for drawing with on stone, 113 

Crosley's improved rain gauge, 16 

Ct^thbert's apparatus for viewing animalcules in water, 98 

Cyiiips, apparatus used by it in laying its eggs, 98, 139 ^ 

l^'Arcet on French gHding upon bronase, 149 

Damask rose leaves, T^ Carpenter on the parasite 'plants of them, 145 
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Dams and sluices, East Indian, Buchanan on them, 241 

Diticus circumflexus, or large water beetle, and lanra, T. Carpenter on 
them, 141 ,. , . r- . , ' • • 

Domestic fires, Editor on the advantageous use of charcoal in lighting 
them, 296 .». . . . ^ . 

Draining syphon and t>ump, Cowen's, 129 

Drawings on.stone, on eudining, 158 

Durable .writing ink, Lewis on, 51 

Dye, grey, for icloth, Lewis on it, 203 — Black, for wool, Lewis on it, 205 — 
Black, for silk, Lewis on i^ 211 

Pyei]Qg woollen black, Lewis on, 53, 189— Silk black, Lewis on, 211 — 
Hats black,' Lewis on, 281 ] ■ .. 

East Indian iron ore, 221 — Iron music wire, on, 230 — Dams and sluices^ 
Buchanan on them, 241 

Editor on the microscdpe, 95, 138, 193, 257,' 321 — On rearing silk-worms 
in hot-houses, 87— -On viewing the fungi in wheat in the microscope, 
96-^On the microscopic configurations of muilate of soda, 144 — On 
viewing the sap and air-vessels of Angelica stems in the microscope, 
146 — On procuring collections of wheel animalcules for the microscope, 
197 — On the microscopic k'aliedoscope, or configurations of triple 
salts, 197, 261, 322 — On the microscopic display of the elytra of the 
lady bird, 200-— Ou employing asses to actuate machinery, 273 — On a 
substitute for the iEolian harp, 279 — On gas-lighting, 293 — On em- 
plo3ring charcoal to light domestic fires, 296 — On the fangs of the larva 
of the great water beetle, 323 — On propagating the begonia, 332 

Eggs, Bonnemain's mode of hatching, 65 

Elytra of the lady bird. Editor on the veins and arteries seen in it, 200 

Enamel, to paint and work in, 5 — Clear, and .transparent, to work, IS-*-* 
Black, Lewis on, 292 — Colours, Brogniart on, 367 

Enamelling by the lamp, on, 13. :, 

Enamelled watch dials, French manufacture of, 1 

Enameller's furnace, a French one, 8 — Lamp-table, 14 

English water gilding, 361 . 

Exportation of seeds, on the, 251 

Extracts, vegetable, Houlton on making, 123 

Eyes, compound, of insects, T. Carpenter on taking casts or impressions 
of them, 143 — Compound, of insects, &c. T. Carpenter's microscopic 
experiments on them, 193--~T. Carpenter on the compound ones of the 
Menelaus butterfly, 201 

Face-guard for smelters, Callaghan's, 243 

Field and Luning's colourless lac-varnish, 88 ^ 

Fi^s, Bonnemain's regulator for supplying air to them, 70 — Domestic, 
Editor on the advantageous use of charcoal in lighting them, 296 

Fish, Snelson on a natural means of stocking mountain pondB with them, 383 

Flax and hemp, Nicholas on preparing, by dew-rotting only, 317 

Fly, turnip. Poppy on protecting crops from it, 186 — In hops, T. Carpenter's 
remedy against it, 200 — Or beetle on turnips, T. Carpenter on it, 201 

Forcing4iouseB, Bonnemain's mode of heating, 72 — Cottom's improvements 
in heating of them, 317, 330 

Forest trees. Withers on planting, 100^-Longon planting in chalky soils, 16^ 

Formica leo, or ant lion, IE. Carpenter on it, 321 

Founders' face-^ard, Callaghan's 243 

Foundry bellows actuated by asses, 278 

French manufacture of watch dials, 1 — Enameller's furnace, 8— Gilding 
upon bronze, 149 — Oil gilding, 244 — ^Mode of extracting gelatine from ' 
bones, 25 « 

F'ungi or smut in wheat, on viewing in the microscope, 96 

Furnace, on the French enamellers, 8 . ... r - 



Garden spider, T. Carpe&ier on it, 138 

^Gas l^bting, Sioidock^s claim to it^ U4^Bdit4Nr OB, 90ft - » < 

Gelatine of bones, on extracting it, 25 — On extracting by the ky^^ticliloric 
acid, 27,«-^Alimentary, oa prepaiing, from bones, S7- . 

German manufacture oC children's marbles, 219 ■ . . f^ ^ 

Gilding, French, upon bronze, 140, 111 — In oil, 244— Cold, upon metal, 
313^Water,onthe English, 361— Colouring, f)T yellow gv^y-EogUsh, 
363— Colouring for green gold, English, 863-— Wax, for- nsd goM, 
English, 363— In different colours, 364 

Glass, Buchanan on making, in India, 23S— Ornamental rings, Bwabanan 
on maldng, in India, 236— Black, Lewis on, 292 

Gnat, T. Carpenter's microscopic display of its head, 199 

^Gold hlloy for Tings, 864 -Amalgam, on preparing, 190 — Sine fo oil-gild- 
ing, 244— Solder, 364 . / 

/Bauld's slider for Tiewing objects in watwr under the mieroBeo|»e, 263 

Green enamel colours, 376 .* ( ' 

pveen-Jiouses, &c. Bonnemain's mode of heating, 65— Cottam'a -improve- 
ments in heating them, 317, 336- 

Gr«y 4ye on doth, Lewis on it, 208 

Ouasd for the faces of smelters, founders', &c., Callaghan's, 848- 

Gnn metal, 365. . ■ ■■ , 

Hard pewter, 366— Solder, 366— White metal for buttons, best, ftfto— White 
metal for buttons, common, 365 

liarrest tick, its perforating apparatus, 99 

Hatching poultry, Bonnemain's mode of, 65 '' 

Hats, Lewis on dyeing them blaok, 281 

Heaid on rearing silk -vl^orms upon lettuces only, SX 

Heath's genuine wootz ore, iron, and steel, from India, 337 

Heating green-houses,* $»* Cottam's improvements in^ 517, 830 . 

Hemp and flax, Nicolas on preparing, by dew rotting only, 817 

Hockey's improved log-ship, 216 

Hops, T. Carpenter's remedy against tl^e fly.in, 200 

Horn for comb makers, James on opening it, 155 

Horse-stinger fly, apparatus of, 97, 188 f ■ 

Hot houses. Editor on rearing silkwoms in them, 87-r-Cottapt^s io^nyre- 
ments in heating them, 317,330— Bonnemain's modeof heating tbem, 65 

iiot water, Bonnemain's mode of heating hot-houses by circtilatisg it^ 65 

9oultonjon making vegetable extracts, 123 

Hydrocholoric acid, on extracting the gelatine of bones by it, 27 

Imery on preserving wines in draught, 818 

Incubation, artificial, Bonnemain's, 65 '. 

J^ndian iron and steel, Buchanan on the mantlfacture of, 221-^*4Srla804ion^, 
Buchanan on them, 283, 280— Methods of irrigating land, 279 

ink, ¥rriting, Lewis on preparing a more durable one, 51-rfor litfaogra- 
phic printing, 113— Preserving, for lithography, 118, vetottclung, for 
lithography, 120 • . . , ^ - . 

Insects, T. Carpenter's microscopic displays of their internal patti, 258— 
;.. T. Carpenter on quickly, destroying life-in them, 349— T. Carpenier on 
preserving specimens Of, from injury, 349 . . ; 

Im ore. East Indian, 221— And steel, Indian, Buchanan on the manu- 
facture of them, 221— Music wire, BuchaniVk on the m Miu fa ctore of, 
in India, 230 

Irrigating land, in India, Buchanan on» 275 

James on opening horns for comb makers, 155 

Jjewellers silver solder, 364 

Joints in lead pipes, Cowen's improved ones,. 132 

Jones on pumps for raising waier, $47 

Kiln for drying malt, Perkins's improF^d cap for it^^LO . 



Lac-varnishy Field and Lyniog's colourless, 89 

Laekers for silver and steel, 89 

Lady bird,T. Carpenter's micrpscopic displays, of it, 200 - 

Lamps and table, the enameller's, 14 .• 

Land, Buchanan on irrigating it in India/ 275 . 

Larva of water beetle, T. Carpenter on it, 142— Of the great water beetle, 
Editor on its fangs, 323 

< Lasteyrie on Lithography^ 113, 156 

Lathes, turning, TylePs improvement in,' 336 

Lead pipes, Cowen's improved joints in them, 132 

Leghorn plait, British, Muir on making, 183 

Lens of sapphire, Pritchard's, 328 

Lenses and tubes in the compound eyes of the French cray-fish, T. Car- 
penter's discovery of, 195, j326 .. ^ . 

Lettuces, Heard on rearing silk worms upon t^em only, 81 

Lewis on black colours, 51, 189, 203, 281 — On dyeing ^oollen blacky ^, 
189, — On dyeing cloth grey, 203 — On a black dye produced . from ft 
combination of colours, 209 — On dyeing silk blac^L, ^11— «On dyeing 
hats black, 281 — On dyeing linen and cotton black, 283^ On 8tMnili|f 
ivory, wood, &c. black, 286— -On b^ack glass and enamel^- ^2 

Life in insects, T. Carpenter on qi^icl^ly destroying it, 349 

Lighting by gas, Murdoch's claim to, .44-r-£ditor on, 293 

Lime-juice, fiagnold on preparing it, 125 

Lmon and cotton,' Lewis on dyeing them black, 282 

List of patents, monthly, 61, 1^ 192, 255, 319, 383 

JLjthography, Lasteyrie on, 113,j5Q-^On the iiaper for it, 156 

Lithographic crayons, llSf— Printing ink^ 115 — Preserving ink, 118— Re- 
touching ink, 120 

Lobster insects, T. Carpenter on ih^m, 142, 325 

Log-ship, Hookey> imprqve^ one, 216 / ' 

Long on planting forest trees on chalky soils, 168 

Luning and Field's colourless lac-varnish, 88 

Malt-kiln, Perkins's improved cap W it, 2f9 

JVIangle, Thurrell's improved one, 201 

Manheim gold, or similor, 365 

Manuring, Withers on the adv^tage of, in. planting forest trees, 100 

Marbles for children, G^erman manufacture of, 219 

Mason's improved axletrees, &c., 36l^>Improyed melting-pots, 302 

Melting-pots for cast-iron. Mason's improved ones, 302 

Menelaus butterfly, T. Carpenter on its compound eyes, 201 

Mercury, on preparing the nitric soli|tion of, .for water gilding, 151 

Metal, to gild, cold, 313— Buttons, English method of gilding them, 361— 
On various compound on^> 364— For speculums, 365 . 

Meter, Cros^ey's, for rain, 16 « 

Microscope, Editor on it, 96, 138, 193, 257, 321 ' 

Microscopic configurations of common salt. Editor on preparing and view- 
ing them, 144, 199~Kaliedoscope,. Editor on it, 197^ 261, 322— vieii^a 
of sap and air vessels in the stems of Angelica, 146 — Objects, T. Car- 
penter's mode of preserving nunute ones, 149 — Experiments on the 
compound eyes of insects, &c., T. Carpenter's, 193— display .of tljio 
head of a gnat, T. Caq>enter's, 199 . 

Microscope and achromatic telescope, for the pocket, Watkins and Hill's, 
239 — Solar, P. Carpenter's, with achromatic object glasses, 329 

Mill, GermQji, for making children's marbles, 219 

Mirrors, metal for making, 365 

Mite, teeth and jaws of it, 96, 14\ 

Monthly lists of patents, 61, 126, m, 255, 319, 383 

Mordan's cure for smoky ctiiianies, 298 , , ' 
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Morrifl on managing bees, 17 

Mountain ponds, Snelson on a^na^nral means of stocking with fiah, S8S 

MuW on making British Leghorn plait, 183 

Murdoch's claim to gas-lighting, 44 

Music wire, iron, Buchanan on the East Indian, 2S0 

Musical instrument, Editor on a new one, 27^ 

Nicholas on preparing hemp and flax by dew-rotting only, IIT 

Objects for the microscope, T. Carpenters mode of preserving minute ones, 149 

Oil-gilding, on, 244 

Or moulu, on colouring it, Sll 

Packing seeds for exportation, on, 261 

Painting and working in enamel, on, 5 

Paper, for printing in lithography, 106 

Patents, monthly lists of, 61, 126, 192, 255, 319, 883 

Perkins's improved cap for a malt-kiln, 219 

Pewter, hard, 366 

Pinchbeck, 365 | 

Pipes, lead, Co wen's improved joints in them, 132 j 

Pudt, Leghorn, Muir on making t|ie British,18S i 

Pla^t louse lion, T. Carpenter on it, 263 I 

. Plantains, Buchanan on the culture of them, 364 

Plants, parasite, on damask rose leaves, T. Carpenter on them, 145 

Plating copper, on, 365 

Plated copper, on separating the silver from it, 365— Metal,on aasayin g it, 36g 

Ploughing deep, Withers on the advantages of, in planting forest trees, 100 

Podura, T, Carpenter on its scales as test objects for the microscope^ 261^- 
T. Carpenter's improved mode of taking it^ 326 

Poppy on protecting crops from the turnip fly, 186 

Potato, sweet, Barrell on extracting the fecula of it, 313 

Pots, melting, for cast-iron. Mason's improved ones, 802 

Preserving ink for lithography, 118' 

Press, rolling, for bookbinders, Bum's, 231 

Prince's metal, 366 

Printing ink^ lithographic, 113 

Pritchard's sapphire lenses, 328 

Poultry, Bonnemain's mode of hatching, 65 

Pumps for raising water, Jones on, 347 

Purple- enamel from gold, 373 • 

Puymaurin on cements for terraces, 340 

Quarries, Cowen's draining syphon and pump for, 129 

Railways, improvements in using, 304 

Rain-gauge, Crosley's, 16 

Rasps and saws of the saw-fly, T. Carpenter on them, 140 

Red enamel colours from gold, 373«>From iron, 374— Gold ^lonr of or- 
moulu, 311 

Regulator of fires, Bonnemain's, 70 

Retouching ink for lithography, 120 

Ring gold, 364 

Rolling-press for bookbinders. Bum's, 231 

Rose, damask, leaves, T. Carpenter on the parasite plants of, 145 

Rose enamel colours for iron, 374 

Rumford premium of the American academy, 379 

Russet colour for enamel, 377 

Salt, common, Editor on preparing and viewing the microscc^c configura- 
tions of, 144, 199 

Salts, Editor on beautiful microscopic configurations produced by a tripU 
mixture of, 197, 261, 322 

Sand, on packing seeds for exportation in it, 251 



INDEX. 
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Sap and air vessels in the stems of Angelica, Editor on viewing in tli . 
microsco{>e, 146 . 

Sapphire lenses, A. Pritchard's, ^28 

Saw-fly, T. Carpenter on its apparatus, 140 . / 

Saws and rasps of the saw-fly, T. Carpenter on them^ 140 ' 

Seeds, on packing for exportation, 251 

Shepherd spider, T. Carpenter on it, 139 

Ship's log, Hookey's improved one, 216 ^ 

Silk, Lewis on dyeing it black, 211 . 

Silver, on separating, from plated copper, 365— And steel, lackers for, 89— 
Salder for jewellers, 364 — Solder for plating with, 364 

Similor, or M anheim gold, 365 

Slider, Gould's, for viewing objects in water under the microscope, 269 

Sluices and dams, Buchanan on the East Indian ones, 241 

Smelter's face-guard, Callaghan's, 243 

Smoky chimnies, Mcnndan's cure for them, 298 

Smut or fungi in wheat, to view in the microscope, 96 

Snelson on a natural means of stockings ponds on mountains, with fish,33S 

Soda liquor, for Turkey red dyers, a cheap one, 121— Water machines ac- 
tuated by asses, 273 

Soft solder, 365 

Soils, chalky, Long on planting forest trees in, 168 

Solar microscope, P. Carpenters, with achromatic object glasses, 329 

Solder, hard, 365— Gold, 364— Silver, for jewellers, 364— Silver, for plat- 
ing with, 364— Soft, 365 

Speculum, metal, 365 

Spider, garden, T. Carpenter on it, 138 —Shepherd, T. Carpenter on it, 139 

Staining ivory, wood, &c. black, Lewis on, 286 
Standard silver, 364 

Steel and silver,, lackers for, 89— And iron, Indian, Buchanan on th^ ma- . 
nufacture of them, 221 — Swiss method of blueing it, 334 ^ 

Stock-gilliflower, hairs on fhe leaves of, an extempore microscopic 6bject,198 

Stocks of bees, on raising, 17 

Stone, cmyons for drawing upon it, 113 ~ On outlining drawings upon, 168 

Stove for hatching poultry, Bonnemain's, 65 
Straw, to view in the microscope, 95 
Sweet potato, Barrell on extracting the fecula of it, 313 
Swiss method of blueing steel, 334 
^ Syphon and pump, Cowen's draining, 129 
Tabanus, or horse-stinger fly, apparatus of, 138 
Table, enamellcr's, and lamps, 14 
Tad-pole, the teeth of, 99 
Tanks, Buchanan on the East Indian ones, 241 
Teeth of the cheese-mite, 96— Of the tad-pole, 99 

Telescope,achromatic,andmicroscope,for the pocket, Watkins and Hiir8,239 
Terra Japonica, Buchanan on preparing, 358 
Terraces and floors, Puymaurin on cements for them, 340 ^ 

Thurrell's improved mangle, 201 
Ticks, T. Carpenter's ob^rvations on the modes taken by insects to get rid 

of them, 324 
Transparent enamel, on working it, 13 

Trees, forest. Withers on planting, 100 — Long on planting in chalky soils, 168 
Triple mixture of salts, Editor on the beau&ul microscopic configurationB 

of them, 197,261,322 
Tubes and lenses in the compound eyes of the French cray-fish, T. Car 

penter^s discovery of, 195, 826 
Tully's achromatic ol^ectglasses, used inP.Carpenter's solar micro6cope,329 
Turkey red dyers, Cameron's cheap soda liquor for, 121 
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Turning lathes, Tyler's improvement in, 33G 

Turnip fiy, Poppy on protecting crops from it, 186— T. Carpenter on this 

beetle, 201 
Turret clocks. Wynn's improved ones^ 287 
Tutania metal, S05 

Tyler's improvaments in turninfg lathes, S86 
Varnish, lac, Field and Lnning's colo<urIes8, 88 
Vegetable extracts, Houlton on making, 123 
Violet enamel from gold, 373 
Wi^h dials, French manufieu^ture of, 1 
Water beetle and larva, T. Carpenter on them, 141 — Editor on the fangs of 

its larva, 323 
Watkin's and Hill's pocket achromatic telescope and microscope, 299 
Western on producing fine and long Anglo-Merino wool, 73 
Wheat, smut in, or fungi, to view in the microscope, 96 
Wheel animalcules, £ditor|on procuring collections of, for the microscope, 197 
Wheels for carriages, an American machine for boring them, 253 
White lead mills actuated by asses, 273— Metal, 365— Hard metals for 

making buttons, 365 
Wines in draught, Imery on preserving, 318 

Wire, iron, for musical strings, Buchanan on the manufacture of, in India, 230 
Withers on plantations of forest trees, 100 
Wool, Anglo-merino, Western on producing it, 73— -Wool, Lewis on dyeing 

it black, 205 
Woollen, Lewis on dyeing it black, 53, 189 
Wootz or Indian steel, Buchanan on the manufacture of, 221 — Ore, iron, 

and steel. Heath's genuine East Indian, 337 
Writing ink, Lewis on preparing a more durable one, 51«»Or drawing on 

stone, 159 
Wynn's improved turret clocks, 237 
Yellow, Cologne, on making, 182— Colours for enamel, 875 
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